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Columbus Labaoratories
505 King Avenue
Columbus, Ohio 4320
Telephone (6141 424-6424
Telen 24-5454

May 14, 1982

Directorate Logistics Management
Systems Requirements (XRB)
DCS/Plans & Programs
Air Force Logistics Command
Attn: Col. A. G. McConnell
Director
Wright-Patterson AFB, Ohio 45433

Dear Sir:

Contract No. F33600-80-C-0414

Enclosed are four copies (one reproducible master and three bound copies) of
the final output for Weapon System Management planning activities completed
under Paragraph F-3 of this contract. These outputs fulfill the requirement
referenced in Paragraph F-6a.

Although not all the planning activities were completed originally as planned,
BCL submits the following research products which document the completion of
activities and which substantially fulfill the requirements of the provisions.
Lessons learned are included wherever it was reasonable to report on them,
specifically in those instances in which BCL participated fully in the plan-
ning activities as scheduled.

The entire effort was divided into three major portions:

o Level II Weapon System Management

o Level III Weapon System Management

o Readiness Control Center (RCC) Evaluation
Attachment 1 contains the schedules and task descriptions which were submitted
at the beginning of the Weapon System effort.

Attachment 2 contains the reports and lessons learned which resulted from the
Level 1II Weapon System Management activities.

Attachment 3 contains the reports and lessons learned which resulted from the
Level III Weapon System Management activities.

R - PR
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Air Force Logistics Command
Attn: Col. McConnell N ]

Attachment 4 contains the plans and lessons learned which resulted from the

RCC Evaluation activities.
I am pleased to deliver these outputs to you.

Very truly yours,

Kathleen V. Miller
Research Scientist

Attachments (4)
KWM:db

xc: 2750th Air Base Win - PMA
Specialized Procurement Branch
Building 1, Area C
Wright-Patterson AFB, Ohio 45433

Attn: W.J. Parker
Contracting Officer (1/0)

PURS pr——

May 14, 1982
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. 1-2
.3, 2.4,) Definition of Current Roles and Responsibilities
.1

Block #1(2: Title of the SM

Objective: To determine functions of the SM and to identify the environment

within which he operates.

Purpose: To fully understand the current structure so that meaningful steps

can be outlined to develop his desired capabilities.

Inputs: Knowledge of SM experiences Knowledge of the budget process

Knowledge of AFLC org. structure AFLCR 23 series

Knowledge of DLA & other services Defense acquisition policies

Existing data systems & information flow

Process: Develop "strawman" definition of current SM roles, responsibilities,

and position within AFLC and distribute to invitees. Invite current

and former SM's to a three-day meeting to amend/revise definitiomns

for all stages of life cycle. Document findings. Submit to LO/XR for
approval.

Outputs: Description of current roles and responsibilities of SM's.

Criteria for Output:_Identifies areas of decision making and/or influencing.

Identifies place within organization.

Identifies organization of SM management.

Identifies all significant functions.
Identifies currently available intormation.

Duration
Responsibility _Organization Man-Days DEY
Develop strawman description BCL/MMA/3 SM's/XRB 33 2 wks.
Host session XRB/MMA /BCL 22 | 1 wk.
Attend session 8 SM's 24 1 wk. (3 days)
Document results * JL/XRB/MMA 21 2 wks.
Review/Approve products XR 1 1 wk.

Make required changes BCL/XRB/MMA 6
Overall Duratiod XImmge® 6 wks.

* Indicates one~-time task.




(2.6, 2.8, 2.9, 1-3
Block # 2 \2.10, B.2 Title Description of SM Role for the Future

Objective: To identify new roles and responsibilities for the SM, based on

assumptions about the future,

Purpose: To lay the foundation for the development of a flexible management

system so that additional requirements can be met without a complete

overhaul of the system.

Inputs: Scenarios Current information structure
AFLC capabilities shortfall Technology opportunities (WS and ADP)
Knowledge of current SM roles Logistics principles

Process: Identify drivers in war and peacetime environments that will directly

influence weapon system management. Develop a "strawman' description
P P

for future SM roles and requirements. Reconvene group from "Block 1"

or mail out for review and approval.

Outputs: Definition of the classes of information required to effectively
manage the weapon systems.

Criteria for Output: Identifies general information requirements and required

analysis outputs.

Identifies management indicators and their evaluation.

Duration
Responsibility _Organization Man-Days IRBK
Identification of scenarios drivers BCL/XRB/MMA 9 1 wk.
Define "'strawman' BCL/XRB/MMA 19 2 wks.
Review & approval by SM panel SM's 8 1 wk.
Document results BCL/XRB/MMA 8 1 wk.
Review and approve products XR 1 1 wk.

Make required changes BCL/XRB/MMA

* Indicates one-time task.

3
Overall Duration (DEPEO 6 wks.
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1-4
(2.11, 2.18 Develonment of Principles of Logistics Management
Block #3 \2.19, 2.19a Title_for Wesprn System Management

Objective: To define real constraints under which the system manager operates.

Purpose: To provide designers of alternative strategies with a clear definition

of the constraints under which the system manager must function to

ensure that strategies developed are consistent with the overall AFLC

position.
Inputs: Public law DoD.budgetgprocess/PPBS
AF regulations AFLC objectives
DoD regulations AFM 1-1
Interservice funding rules General logistics publications

Process: Selected staff members review literature and experience to generate

a list of policies which apply to weapon system management. This is

done in work sessions within HQ AFLC. These are reviewed and approved

by supporting organizations.

Outputs: Set of constraints for weapon system management.

Criteria for Output: Limited to weapon system management consideration,

Must be commonly accepted.

Duration
Responsibility Organization Man~Days P
Review policies and develop "strawman' BCL/XRB/MMA 15 3 wks.
Support review MA/LO/PM/AC 2 ea. 1wk

Overall Duration (DM¥RK)__ 4 wks.

* Indicates one~time task.




. 1=5
(2.12-2.17, 2.2{§47 Development of Strategies for Moving from Current
Block # 4 \B.3, B.4 Title

Objective: To set objectives for ‘

of achieving them.

Purpose: To provide a specific direction for planning in the weapon system

area; to develop reasonable strategies; and to identify required

information flows associated with each.

Inputs:_ Posture plan for AFLC Current and future required capabilities
Capabilities plan Weapon system policies
AFLC L-R objectives Knowledge of modern ADPE capabilities
Current decision structure Principles for weapon system management

Process: Develop "strawmen'" descriptions of objectives and strategies. Convene

a group of 8-10 SM's from mature A/C systems to further develop and

refine suggestions, and identify major decisions required. Follow this

with staff work to refine output and evaluate alternatives. Reconvene
group for ranking of alternatives based on evaluations.

Outputs: Objectives, related strategies¢, and information requirements.

Criteria for Output: Identifies major decision areas.

Decision structure fits proposed organizational structure.

Evaluation sufficient to allow ranking of alternatives.

Duration
Responsibility Organization Man-Days HXX
Develop "strawmen" BCL/XRB/MMA 20 2 wks.
Host 1lst session BCL/XRB/MMA 22 1 wk.
Attend 1lst session SM's 24 1 wk.
Evaluate alternatives BCL/XRB/MM/AC 25 2 wks.
Host 2nd session BCL/XRB/MMA 11 1 wk.

Attend 2nd session SM's

8 1 wk
Overall Duration XRayxd 6 wks.

* Indicates one-~time task.
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Development of Plan for Updating Weapon
Block # 5 (2.22, 2.24, 2.25) Title System Management Area

Objective: To select and plan for appropriate changes in weapon system LMS,

in light of expected future environment.

Purpose: To ensure effective and efficient use of AFLC resources to obtain

maximum utility for weapon system managers.

Inputs: Output from Block 4

Model from Block 6a

Process: Advisory group selects from alternative strategies. Define phasing

of development in terms of modules. Indicate interrelationships with

other LMS processes. Assess impact of ADPE/T concept. Develop

schedule, cost, and performance guides for next phase.

Outputs: Project plan for development of weapon system LMS(s).

Criteria for Output: Relatable to AFLC overall strategy.

Consistent with WS objectives.

Cognizant of significant interfaces.

Reasonable given organizational and resource constraints.

Duration
Responsibility Organization Man-Days BEY
Convene advisory group BCL/XRB/MM 12 1 wk.
Attend meeting LO/MA/PM/MM/XRB 2 ea.
Develop criteria for prioritizing BCL/XRB/MM 9 1 wk.
modules
Provide ADPE/T plan AC 2
Review ADPE/T plan XRB 2 1 wk.
_Provide cost/benefits of differept  LO/MA/PM/MM/XRB 2 ea. 1 wk.
i approaches ‘ 10 1w
wiite plan XKB/MM Overall Duration (DEE) 5 wks.

* Indicates one-time task.

e e
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! 2.20, 2.23a, 2.23b,)
Block #6 \2.26-2.29, B.6 Title for Weapon System Management

Development of Configuration Control Plan

Objective: To develop a mechanism for maintaining the integrity of AFLC and

weapon system management planning.

| Purpose: 1o incorporate the appropriate checkpoints and reviews, as well as

information system(s) required to support configuration control.

Inputs: AFLC Configuration Control plan Factors that govern weapon system management

Master plan for weapon system planning

Modeling methods

Process: Develop a model to evaluate strategies (6a). Use criteria from this

model to identify key interfaces and critical elements. Establish

data elements to reflect progress or change in these areas. Set

required standards. Describe data collection process.

Outputs: Configuration control system for work on modules.

Criteria for Output: Indicators in areas of cost, schedule, performance, and

interfaces. Must control activities to achievement of objectives

and manageability within the organization.

Duration
Responsibility _Organization Man-Days P 34
Develop model for evaluating strategies BCL/MM/XRB 20 2 wks.
' Identification of key elements BCL/MM/XRB 6
( -
! Establish data elements BCL/MM/XRB 6 1 wk.
l Set standards BCL/MM/XRB 6
| Describe data collection process BCL/MM/XRB 9 1 wk.

Overall Duration (Taeyed

* Indicates one-time task.

B R e R e e Eahe

4 wks.
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Review and Approval of Weapon System
Block #7 (2.23, 2.31, B.5, B.7) Title_Management Planning

Objective: To determine the appropriateness of weapon system planning in view

of AFLC posture plans.

Purpose: To confirm or change the selected strategy.

Inputs: Detailed description of plan

Backup documentation on other candidates

Description of other current LMS strategies/plans

Process: Freparation of briefing justifying this particular approach.

Identification of related LMS areas. Presentation to DCS, AFLC

«meil, etce.

Outputs: Affirmation of selected strategy or appropriate redirection.

Criteria for Output: Firm commitment to allow commitment of resources to

development at module level. Approval by CC.

Duration
Responsibility _Organization Man-Days P0G
Prepare briefing XRB /MM 5
Review/coordinate LO/MA/PM/AC 1 ea. 1 wk.
Present briefing XR/LO 2
Document results XRB/MM 1 1 wk.
Provide approval/direction cC 1/4

Overall Duration (Dp&d 2 wks.

* Indicates one-time task.
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1-10
Definition of Current Functions and Environment
Block # 1 (3.1-3.4, 3.6, C.1) Title for Operational Visibility Module

Objective: To identify operational elements SM can influence, the organizational

structure and interface, the current methods of performing this

function, and information currently being used.

Purpose: To focus management attention on critical areas, develop a baseline

from which to make improvements, and to identify information voids.

This information will be used to select areas for change and to define
the nature of the change.

Inputs: Definition of module

Knowledge of the function

AFLCR 23-43

Process: Visit each ALC and solicit inputs from current SM's as to information

they are actually using to deal with day-to-day problems. 1Identify

organizational interfaces and description of function being performed.

Develop a decision network model which relates decisions to organi-

zational structure.

Qutputs: List of critical factors; diagram of organizational structure;
description of the module; and decision network.

Criteria for Output: Comprehensive description of module.

Identifies interface with other WS modules.

Identifies data elements and decision maker for each decision.

Duration
Responsibility _Organization Man-Days BE¥
Conduct interviews BCL/XRB/MMA 60 3 wks.
Document results BCL/XRB/MMA 20 1 wk.
Review and approve LO/XR 1 ea. (2) 1 wk.
Revise as required BCL/XRB/MMA 6 1 wk,

Overall Duration X2aym3 5 wks.

% Indicates one~time task.

et smme e g e Ride gaaewmn et < et AR Sl o mawci o
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1-
.5, 3.7, 3.8) “! Definition of Operational Visibility Required
Block # 2 \3.9, C.2 Title in the Future

Objective: To recognize variance between current and desired system capabilities.

Purpose: To ensure that all unmet needs, current and projected, are addressed

and described.

Inputs: Theme scenario drivers People knowledgeable about SM's

War scenario drivers

Understanding of technology of information systems

Process: Define probable future environment, particularly drivers. Convene

small group of experienced SM's (not all current SM's) to determine

required future capabilities. Identify areas of increasing or

decreasing importance.

Outputs: Assumptions about future: description of future functions, decisioms,
and information requirements.

Criteria for Output: Recognition of range of possibilities, with assigned

probabilities of occurrence and risk estimates.

Recognition of interaction.

Duration
Responsibility _Organization Man-Days XXX
Define assumptions about future BCL/XRB/MMA 11 1 wk.
Host group of SM's BCL/XRB/MMA 14 1 wk.
Attend session 5 SM's 15 1 wk.
Document findings BCL/XRB/MMA 15 1 wk.
Review and approve LO/XR 2 1 wk.

Revise as required BCL/XRB/MMA 6
Overall Duration E(BREYKX 4 wks.

* Indicates one-time task.

PR
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3.10, 3.17, 3.17%) Identification of Logistics Principles That
Block # 3 \3.17b, 3.18 Title Guide Operational Visibility

Objective: To recognize outside constraints on possible changes in Operational

Visibility.
Purpose:
Inputs: DoD policies/Public law Knowledge of SM area
Weapon system policies Knowledge of operational requirements
Customer policies AFM 1-1; AFM 400-2
ADPE/T input Knowledge of ADP

Process: Staff review of literature in areas that impact operaticnal visibility.

Outputs: List of principles related to operational visibility.

Criteria for Output: Must be consistent with AFLC and weapon system principles.

Must be commonly accepted.

Duration
Responsibility _Organization Man-Days XEEX
Review policies/principles BCL/XRB/MM/AC/PM/LO 12 1 wk.
Relate to operational visibility BCL/XRB/MM 6 1wk,
Develop/identify specific principles  BCL/XRR/MM 6
Document results BCL/XRB/MM 6 1 wk.

Overall Duration EDEAYKX 3 wks.

* Indicates one~time task.

|
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1-13
Block # 4 (3.11-3.16, C.3, C.4) Title Development of Alternative Strategies

Objective: To set objectives for operational visibility and to identify

alternate means of achieving them.

Purpose: To provide a specific direction for planning in the operational

visibility area; to develop reasonable strategies; and to identify

required information flows associated with each.

Inputs: Knowledge of operational activities Knowledge of available resources

AFLC posture plan Knowledge of other WS modules

Weapon system policies

Process: Develop "strawmen" objectives and strategies. Convene group of SM's to

amend/revise objectives, considering policies, and suggest strategies.

Meet with representatives from major weapon system analysis groups to

determine implications of suggested strategies in terms of information

requirements.

Outputs: Objective, related strategies, and information r

Criteria for Output: Consistent with AFLC and weapon system management obijectives.

Identifies major decision areas.

ReasonaBle in l{&ht of available resources.

Interfaces with other modules identified.

Duration
Responsibility Organization Man-Days Xxay
Develop "strawmen" BCL/XRB/MM/LO 17 2 wks.
Attend session SM's/MAC/TAC/SAC 33 1 wk.
Host session BCL/XRB/MM 22 2 wks.
Meet with analysis groups BCL/XRB/MM 15 2 wks.
Support analysis 5 SM's 2 ea. 2 wks.
Document results BCL/XRB/MM 6 1 wk.

Overall Duration XDenad 6 wks,

* Indicates one-time task.
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Block # 5 (3.20-3.25) Title Evaluation of Selected Strategies

Objective: To establish a basis for comparison of strategies based on relative

consumption of resources and benefits achieved.

Purpose: To be able to rank the strategies based on efficient use of resources

to achieve some operational objective, e.g., decrease response time.

Inputs: Knowledge of resource use rates Understanding of ADPE/T input

Description of strategies Knowledge of generally available ADP

Knowledge of operational requirements

Process:_ Small group of logistics analysts reviews suggested strategies and

evaluates in each of the required areas. Output is reviewed by

knowledgeable SM'a (not all current SM's) and analysts for accuracy

and completeness.

Outputs: Schedules of resource consumption; table of benefits; communications

data processing implications; manpower estimates.

Criteria for Output: Measurable, or at least comparable.

Accurate depiction of strategy.

Provides basis for tracking progress after implementation.

Trade-offs identified.

Interfaces identified.

Duration
Responsibility Organization Man-Days Ry
Evaluate strategies BCL/XRB/MMA/AC 72 4 wks.
Review output MA/Lu/AC 6 1 wk.

Document results XRB/MMA/AC 6

Overall Duration XRmyxd 5 wks.

* Indicates one-time task.
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(3.19, 3.29, Development of Configuration Control Plan
Block # 6 \3.31-3.34, C.6 Title for Operational Visibility Module

Objective: To develop prescribed set of criteria to be used to measure

achievement of objectives.

Purpose: To incorporate appropriate checkpoints and reviews, as well as infor-

mation system(s) to support configuration control.

Inputs: AFLC posture plan ADPE/T concept and plan

Understanding of operational area Selected strategies

Modeling expertise Organizational structure
Management control system design experience

Process: Develop a model to evaluate strategies (a). Use criteria from this

model to identify key interfaces and critical elements. Establish

data elements which measure progress. Define standards for these

elements. Describe data collection process.

Qutputs: Configuration control system for Operational Visibility Module.

Criteria for Output: Consistent with desired objectives.

Manageable within the organization.

Measures progress in areas of cost, schedule, and performance.

Duration
Responsibility _Organization Man-Days oy
Develop model BCL/XRB/MM/AC 25 2 wks.
Identification of key elements BCL/XRB/MM/AC 20 1 wk.
Establish data elements BCL/XRB/MM/AC 20
Set standards BCL/XRB/MM/AC 8
Define data collection process BCL/XRB/MM/AC 8 1 wk.

Overall Duration X0y} 4 wks,

* Indicates one-time task.
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3.25a, 3.26-3.28, Development of Plan for Updating Operational
Block #_7 \3.30, 3.35, C.5 Title Visibility Management Systems
Objective: To select for and plan implementation of appropriate improvements

in Operational Visibility area.
Purpose: To ensure effective and efficient use of AFLC resources to obtain

optimum increase in operational visibility.

Inputs: Model from Block 6 Knowledge of available resources and skills

Output from Evaluation (Block 5)

Knowledge of operational area

Process: Small group review of output from Block to developed schedules and

expenditure curves. Plan should be reviewed by SM's.

Qutputs: Generate an RSC, with prioritized list of systems to be developed
and project plan.

Criteria for OQutput: Consistent with AFLCR 400-5.

Compatible with achievement of objectives.

Consistent with parallel modules.

Compatible with ADPE/T concept and plan.

Duration
Responsibility Organization Man-Days eNX
Document plan BCL/XRB/MM/A 31 2 wks.
Review and approve LO/SM's 4 1 wk.

Overall Duration XiDmgexX 3 wks.

* Indicates one-time task.
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Review and Approval of Operational
Block # 8 (3.36-3.39, C.7) Title Visibility Planning
Objective: To determine appropriateness of planning in view of parallel
efforts being done.
Purpose: To confirm or change the selected strategy.

Inputs: Detailed description of plan

Backup documentation of other candidates

Description of other LMS activities

Process:_Preparation of a briefing justifying this particular approach.

Identification of related LMS areas. Presentation to CV.

Outputs: Affirmation of selected strategy or appropriate redirection.

Criteria for Output:

Firm commitment to allow allocation of resources .o

LMS design approval by CV.

Duration

Responsibility _Organization Man-Days _ e
Prepare briefing XRB/MM
Review briefing AC 1 wk.
Compare to other modules XRB )

4
Review cv 1 wk.
Document results XRB/MM ;

Overall Duration XDaped 2 wks.

* Indicates one-time task.
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2-1
LESSONS LEARNED: WEAPON SYSTEM MANAGEMENT BLOCKS 1 AND 2

Meeting Approach to
Combining Level II Activities

Introduction

Objective. In response to the requirement to complete Level II
activities for Weapon System Management in & relatively short time, BCL recom-
mended combining several Level II activities into one meeting. This approach
was accepted by XRB and the LO representatives. The Level Il activities
combined were the definition of the current status (Block 1); the definition
of future requirements and the identification of shortfalls (Block 2); the
identification of policies and principles guiding the development of approaches
to solve shortfalls (Block 3); and the preliminary prioritization of shortfalls
(part of Block 4).

Attendees. Although the broad definition of Weapon System Management
includes areas and organizations outside of LO, the LOAR sponsors determined
that their needs would be best met by limiting attendees to those representing
groups within the Headquarters, specifically the LO directorates. Attachment 1

is 2 list of attendees.

Preparation Procedures

Letter of Invitation. A letter of invitation was sent out by LO to

all directorates involved. A subsequent letter included the agenda. One of
the difficulties during the meeting was that the letter of invitation did not
adequately describe the purpose of the meeting and the commitment required of
participants. Although it would have been difficult to explain the objectives
completely to people unfamiliar with the planning effort, more insight should
have been provided.

Materials. BCL prepared most of the materials used in the meeting.

Although a great deal of mission involvement had occurred in the months
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preceding the meeting, because of the short preparation time the final copies
were not coordinated with the functional planners or XRB prior to the meeting.
In some cases, the vocabulary used was not meaningful to the participants.

Improper use of terms with specific meanings for the participants
caused some disruptions during the meeting. For example, the term "inventory
control” was used as a title for decisionms being made on weapon system inven-
tory. Participants were adamant that inventory control was not a system
management function but an item management function. All agreed, however,
that the decisions described under the title were applicable to system manage-
ment. The title was changed to the correct AFLC terminology and the meeting
proceeded. Review of materials by mission persomnel prior to the meeting could
heve avoided this type of problem.

Another problem was insufficient explanation of the expected use,
source, and development of several meeting inputs. Participants became
involved in arguments about the accuracy or legitimacy of documents meant only
te stimulate their thinking. Again, a critical review of the materisls before
the meeting might have indicated where concerns might arise, and would have

simplified dealing with those concerms.

Meeting Site. The meetings were held in Headquarters AFLC. Although
the accommodations were adequate, there was a strong tendency for participants
to arrive late/leave early to spend time at their desks. This enabled them to
keep abreast of their daily work, but sometimes necessitated repeating or
summarizing discussions to bring them up to date on what they had missed.

This location did give the capability to call in expert; for brief

periods if no one present felt comfortable dealing with a particular area.

Meeting Format. Accomplishment of objectives of the meeting required

covering a great deal of material. Attachment 2 is the meeting agenda. The
early part of the meeting was designed to acquaint the attendees with the
planning process and the materials to be used. The schedule then moved into

the various content areas and was designed to allow discussion of each one
completely before moving on to the next area. It became obvious early that it
was preferable to go through the complete Weapon System Management area lightly
once so that participants could get a better feel of the materfal to be covered,

then.double back and go into more detail in subsets of the whole.

P S
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The fourth day had been set aside for summarization, and the fifth
for a presentation to management. As it turned out, all five days were
required to complete the effort, and the presentation took place the following
week. In the future we recommend using the full five days to allow sufficient
time to draw conclusions and prepare the summary briefing, which can be
scheduled for 1-2 hours the following week.

Session Content

Summary Observations. The introductory sessions were somewhat

redundant, and yet still did not adequately explain the purpose and procedures
of the meeting. Weapon System Management is a very difficult area to discuss
in a short time. Several participants felt they did not fully understand their
charter until the third day. We feel it will be impossible to remove all
early confusion, but more work must be done to give participants a feeling of
purpose.

Severzl participants felt that the diagrams were too complicated
but, again, there was a great deal of information to be conveyed in a2 short
time. More of a tutorial must be developed to facilitate material usage in
future sessions. Again, this implies more pre-meeting involvement of know-
ledgeable mission personnel.

Once the participants started actively using materials the confusion
cleared. Alternative methods of presentation should be examined feor clear

presentation, however.

Introduction. The meeting introduction was accomplished in two steps.
The first step was a statement by General J. W. Waters on the importance/
necessity of the meeting and its associated project. The second step was a
review of the long-range LMS planning project, its goals, its status, its
depth, and the reason why Weapon System Management was chosen as a first-start
area.

The overview material, although lengthy, appeared insufficient for
the meeting participants. Few participants had previous experience in long-
range planning for LMS. One participant stated that he understood the
introduction on the third day of the meeting.
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The introduction would have been more effective if additional time
had been spent in explanation or if results of the previously held Maintenance
meeting could have been shown, with explanations on the benefits of the out~-
puts. It should be noted, however, that a learning period will be required
for any new participants. Part of this could be accomplished prior to a
meeting by involving the participants in the preparation of the strawman model
of the current process or perspective. Such ﬁarticipation was not possible in

this cese, due to the abbreviated schedule.

Meeting Overview. The meeting overview continued presentation of the

introductory material for the meeting. It consisted of a definition of Weapon
System Management, a review of the expected products of the meeting, a review
of the current status of products, and the methodology to be used in the
meeting.

The meeting overview became repetitive between the expected outputs
of the meeting and the meeting methodology, but participants still .asked
repeatedly what the purpose of the meeting was and what the expected outputs
were to be.

The overview involves a learning procedure and, like the introduction,
would have been clearer with prior involvement of participants. Short of that,
examples from the Maintenance meeting, with explanations, might have proved
beneficial. Presentation of how the outputs were to be used and the benefits
of having the products could have been communicated more effectively with such

examples.

Overview of Inputs. Each of the materials to be used was briefly

introduced in the early part of the meeting. It would heve been preferable
to introduce the material when it was to be used, since at this stage in the
meeting the participants were not able to relate the materials to their use

in the subsequent planning activities.

Measures of Merit. Two attempts were made to define some "measures

of merit" during the meeting. Both times the term was defined as a system
management objective and its associated measure of achievement. Examples were

given. Both attempts were unsuccessful. The measures of merit that vere to
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be developed during the meeting were to be used on prioritizing the shortfalls.
The participants found it impossible to relate a long-range shortfall, such as
not having long-range planning capabilities within LO, to a short-range short-
fall, such as lack of funds, through a common measuré of merit. The benefits
have two different measurement scales.

Simple measures of merit are not sufficient for Level 1I shortfall
prioritization. More extensive evaluation criteria will be applied in ranking
the approaches that will be developed in a subsequent Weapon System Management
meeting. These criteria will be used to evaluate the approaches to overcoming
shortfalls. 1In Level III, individual shortfalls will have measures of merit
associated with them. For example, the adequacy of a modification tracking
system may be measured by time to receive desired information. This would be
used to rank only alternative modification tracking approaches.

Although the measures of merit were not applicable in Level II, they
will be useful in Level III. Discussions of shortfalls should include the
identification of measures of merit that may be used to discriminate: between
approaches. The mission planners are the only ones who can adequately identify

the measures of merit that are appropriate for a given shortfall.

Futurity Document. In the limited time available, it was difficult

to deal with this document in great depth. XRB representatives had extracted
from the document those areas most applicable to Weapon System Management.

Due to the nature of the activities in the area, the LO participants had diffi-
culty relating to the management functions. They felt that most of their
activities were in a reactive mode, since the processes performed?most of the
functions and they acted primarily as integrators. With more time they might
have recognized more roles resulting from the corporate functions.

As it turned out, they spent a good deal of time arguing with the
trends identified in the document. As expected, they had a great deal of
difficulty dealing with the future, wanting to deal only with their current
problems. Certain participants were very reluctant to acknowledge the possi-
bility of any significant changes from the way they currently do business.

More time is required to adequately deal with this area. It is too
important to be brushed over lightly. The expected future must be translated

into impacts on the functions in terms of additiomal inputs, outputs, etc.
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Principles and Policy. Although some preliminary principles had

been identified prior to the meeting, they were not used. They were intended
to be guidelines in the development of approaches, and the approaches identi-
fied were stated in very general terms. The principles and policies will be

used in the Block 4 planning session.

Command Shortfalls. The complete command shortfall was made avail-

able to participants, but an extract of that document listing shortfalls
particularly applicable to Weapon System Management had been prepared.

This topic was quite controversial. The participants felt that the
shortfall derivations were not adequately explained. They felt some were
simply not true, and others were unrelated to their areas of responsibility.
More tailoring will have to be done in the future to see that the Level I
shortfalls are adequately explained and so that participants can relate to
them.

Long-Range System Management. The long-range area was dealt with

first in order to ensure that it would be addressed. Since LO deals primarily
with near-term activities and problems, it was felt that it would be difficult
for them to relate to the long-range area. Their reaction was as expected.
Initial comments were to the effect that they don't do long-range planning.

After reviewing the description of long-range functions and rewording
several areas to meet with their approval, the participants addressed the
mid-range area where they were more comfortable.

In the discussions of the mid-range area, and later the short-range
area, they gradually recognized the requirement for long-range planning. They
then went back to the long-range area and completely restructured it. The
final definition was a single integrating function requiring inputs from each
of the areas they represented., The output of this function was a set of
concepts for logistics and management which should be recognized and incorpo-
rated into plans required to support specific weapon systems.

Their recognition of the need for this concept precipitated the
identification of several shortfalls. One shortfall was that LO has no
resources committed to long-range planning. They further recognized that
there is insufficient logistics input to long-range decisions. They recognized

plnnhing roles in XR, AQ, and MI, but were unsure of the exact relationships.

O ——




W

2-7

Although the 1ong-rangé area needs to be developed in much greater
detail, the participants' initial recognition of this as an area to be
concerned about was a giant step forward.

There was some blurring between the long-range area of Weapon System
Management and the discussion of the future. Basically, the future of weapon
systems was addressed in the long-range area, put in addition to that future,
there is a need to address the future of Weapon System Management itself.

This was only briefly addressed in this meeting, through the identification
of possible changes in the Weapon System Management concept in the long-range
planning area.

In some perspectives, the introduction of the long-range area may
not be as difficult. The approach was generally sound, but more participation
by mission personnel in identifying the functions, or at least rewording the
function to trigger the right thoughts, would be helpful.

Consideration of foreign military sales was eliminated from the
revised long~range description,

Mid-Ranpge System Management. As expected, the mid-range subject

area was much easier for the participants tc deal with. Having warmed up with
the long-range, however, they threw out the mid-range strawman descriptions
almost immediately and rewrote them. Alfhough the final results more correctly
identified the mid-range functions, in reviewing the output it was determined
that the functions identified dealt only with new systems and that existing
systems' requirements had not been identified.

Because of the lack of available time, decision factors:were not
identified for the mid~range functions. This must be done. Foreign military
sales were not included in this area either.

The group had difficulty divorcing themselves from the system manager
(S¥) activities. They agreed that someone performed the mid-range functions
but did not want to concern themselves with them since the SM did not perform
them, and they involve several outside agencies. Again the group had difficulty
dealing with FMS. It was in the definition of the limits placed on the develop-
ment of the Integrated Logistics Support Plan (ILSP) for a specific weapon
system that the participants began to recognize the effect of long-range
planning on their activities, They themselves put hard numbers into the

o e bt e 4
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Maintenance plans, for example, but it became obvious that someone had dictated
the concepts that determined those planms.

Short-Range System Management. The short-range description of system

management was reviewed by presenting a functional overview with functional
blocks reviewed individually with associated decision factors. The future
trends were used to determine any expected changes to each functional block.
These changes were recorded to describe possible futurp requirements for short-
range system management. The result was a preliminary description of the
current and future short-range system management within AFLC and some of the
organizational interactioms.

The boundaries of system management in the day-to-day arena initially
were not described adequately. The boundar: s were not bounded at the start of
the short-range review, but shortly thereafter the boundaries were restricted
to AFLC's responsibilities, due to three major reasons. The reasons were:

o The universe of involvement in the short-range

system management decisions included organizations

that A¥YLC had no control over and included levels

of decision making that could not be impacted by
AFLC.

o Participants had difficulty dealing with an
unbounded universe.

o The ccncept of short-range system management was
to be used within AFLC to describe AFLC responsi-
bilities and to capture interactions with other
organizations.

The review continued with an AFLC boundary on the description.

The boundary restriction on the description led to the belief among
the participants that short-range system management equated to system manager,
although the boundary had to be expanded to include other AFTLC decisions for
some functional blocks.

Vocabulary was a major problem in the short-range area. Key words
used in the presentation material in relation to responsibilities were not
consistent with the participants' use of those and the current AFLC vocabulary
was not always used. Titles were changed to better reflect the decisions that
were being made in a functional block.
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The problems described above may have been averted by earlier
involvement of the participants in describing the strawvman. Titles would have
been developed using AFLC terminology, thus avoiding the vocabulary problem.
The "universal" boundary could have been tested prior to the meeting, resulting
in the more logical restriction of the short-range responsibilities to AFLC.

The sponsoring organization, as a minimum, should review all meeting inputs.

Identification of Shortfalls. Shortfalls were iderntified in the

course of describing the current situation and hypothesizing about the future.
As they were identified during the discussion, they were noted and later
presented as a list of shortfalls based on the particular subject area (e.g.,

long-range).

Prioritization of Shortfalls. A rudimentary process for prioritizing

the shortfalls was used. An oral consensus was reached as to which were the
more important in each category (long-range, mid-range, and shortﬁrange).
These were then aggregated into a single list. The shortfalls were then
paired serially and a determination was made by the group as to which in each
pair was mcre important. The process was informal and not rigidlv structured,
nor were the criteria for determining importance defined. The ranking was

subjective, but basically met with group approval.

Selection of a "First Start". Suggested first starts were chosen
g

after the shortfalls were prioritized. Participants looked at each shortfall
individually and decided if a management system would be an appliéable approach
or part of an approach to meet the shortfall. Where management systems were
indicated, the participants were asked if the management system, or a stand-
2lone portion of the management system, could be developed in calendar year '82.
The participants then selected their first and second choices for first-start
management from the approaches meeting the first-start criteria. They also
chose two other areas that could be solved in the near term to recommend for
action other than management systems development.

The method for selecting the first-start areas was satisfactory for
this meeting, but should be more structured in the future.
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Roles of Key Participants

BCL presented all the materials, with the exception of General Waters'
introduction. Although the sessions went very well, there should have been
more visible involvement of LO. A few participants tended to dominate the
discussions. A little administrative weight cpuld have cut down some of the
discussion time without reducing effective input. Outside facilitators can
halt discussions, but it becomes a judgment call as to when a subject has been
adequately covered. Mission representatives can better recognize the depth
and sufficiency of the discussion in a given topic area.

XRB attendees represented the overall planning effort and acted as
recorders for the minutes of the meeting. Due to their role in validating
data system requirements, they were viewed with some distrust by participants.
It is difficult for them to be seen as part of the solution instead of part
of the problem.

Several of the participants were reluctant to be too supportive of
the effort for fear their continued involvement would be required. They freely
generated changes to the descriptions, but did not want to assume responsibility
for further development of the end products. Most of the materials were seen

as XRB requirements serving XRB purposes.

Conclusions/Recommendations

The meeting went very well, although differently from the way it was
planned. The ability to be flexible is paramount in this type of session. At
the same time, it is essential that the flexibility be applied to the techniques
and order of business, but not to the subject areas to be covei .

Not enough time was spent on the future, but it was covered in some
detail. This is the most difficult area to deal with. People want facts and
guarantees, and find it difficult to plan for possibilities.

The general approach and combination of activities was good. More
participation by the mission in the development of the strawman would have
greatly reduced the initial discomfort with them. This would have allowed

more time for discussion of the future impacts.
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The mission took responsibility for the briefing to their manciement.
Acceptance by the mission will be slow, but should become easier as more
processes and perspectives are completed and the word gets out--if they see

some near-term results.
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LESSONS LEARNED: WEAPON SYSTEM MANAGEMENT

Part II: Continuation of Level II Activities

Introduction

Under Contract No. F33600-80-C-0414, Battelle's Columbus Laboratories
is supporting AFLC/XRB in the full-scale development of a long-range requirements
determination system. The Requirements Determination Model developed under
this contract provides a guide for the activities being conducted. It is a
Battelle responsibility to monitor these activities and to make recommendations
for improvements to the model as a result of its application.

It is the purpose of this document td comment on the success of the
Requirements Determination Model as it has been applied to Level II activities
for Weapon System Management. Prior activities, reported in Part I, developed
a baseline for describing the Weapon System Management function. The activities
reported here used output from that meeting, but also repeated some portions of
that first effort., The repetition was necessary for two reasons. The first
reason was that there had been some difficulty in dealing with the early
materials, so efforts were made to simplify presentation of those materials
by changing format. These changes necessitated some review and approval by
the functional users. The éecond reason for the repetition was the fact that
there were different participants at the two meetings and so it was necessary
to acquaint the participants at the second meeting with the activities from
the first meeting.

Objectives. The objectives of this second meeting were:
o To confirm the functional description of Weapon System
Management

o To identify current shortfalls and future requirements
for management systems in this area

o To set objectives which would satisfy these shortfalls
and requirements

o To prioritize the attainment of these objectives

o To identify appropriate project pieces (Level III's)
for further development.
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Attendees. Participants were selected by LOAR, with suggestions
from XRB. The basic requirements for attendees was that they be fairly know-
ledgeable of the broad spectrum of system management activities, as opposed
to functional area specialists. All attendees were from headquarters.

Attachment 1 is a list of the attendees.

Preparation Procedures

The three major activities involved in the meeting were (1) making
arrangements for the meeting itself, (2) preparation of matexrials for the
meeting, and (3) conducting the meeting,

The LOAR group made the meeting arrangements and invited the attendees.
The meeting was held at AFLC headquarters January 6-8, 1982. Attachment 2 is
the meeting agenda.

Planning Content

Input. The basic materials prepared for the meeting consisted of
flowcharts depicting the Weapon System-related functions and their inter-
relationships, a description of the individual functions which are primarily
AFLC/LO related, and a list of shortfalls associated with those functionms.
These shortfalls had been identified in the prior meeting. The functional
descriptions consisted of a.drawing giving the function name, the major
decisions made in performing the function, the organizations responsible
for performing the function, the major constraints, information inputs, and
information outputs.

In addition to these materials specifically developed for Weapon
System Management, an adaptation of the Command Shortfalls identified in
earlier planning activities was used as a source document.

Some tools for aiding the process were also developed. These
included a sample aggregation of shortfalls into change objectives, a form
for documenting the inpact of different approaches to achieving change
objectives, and a format for evaluating alternative approaches. Attachment 3
contains the materials prepared for this meeting.
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Facilities.

The room was equipped\with a jcreen and dual wvugraph projectors, a blackboard,

eeting was held in a headquarters conference room.

and a central table adequayeé to seat approximately 12 participants.

Process. The meeting was introduced by Debbie Malewich, LOAR, who
briefly reviewed the purpose of the meeting. The balance of the meeting was
conducted by Kay Miller of Battelle. The meeting did not follow the planned
schedule. Considerably more time was spent reviewing the Weapon System
description than had been planned.

The planning was conducted by reviewing and discussing the initial
system description and modifying it or augmenting it as required. Changes
and additions were noted on vugraphs of the materials during the discussions.
The materials were then updated and distributed to the attendees after the

meeting.

Output. Several changes to the initial materials were made, and
several additional shortfalls were identified. The shortfalls then were
aggregated into a tentative set of change objectives. The group did not
address approaches to the objectives, but did address the prioritization of
the objectives themselves. Attachment 4 contains the updated system descrip-
tion, the shortfalls identified, the change objectives developed, and the
resulting prioritization.

Recommended Changes

As a result of preparation for and conduct of these activities in
the planning process, a number of observations have been made that relate to
improving the effectiveness and efficiency of carrying out those steps for
other processes and perspectives. 1In the following sections the observations
have been grouped and explicit recommendations made for improving the planning

process.
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Objective 1. To Confirm the Functional Description of Weapon System
Management.

(1) Although the description of Weapon System Management was well
received, much time was spent having participants become familiar with it and
discussing its validity. It would have been preferable for mission (LO)
experts to have participated more in the development of these materials.

This might have reduced the explanation time and improved the utility of

those materials.

(2) Additional development of those planning materials would also
have increased their utility. Specific identification of relationships with
other processes and LAGs would have helped, particularly since the Weapon

System perspective was not as clearly defined as the functional processes.
(3) Conduct of the meeting by mission (LO) personnel would have
enhanced the credibility of the effort and possibly eliminated some of the

discussions related to the justification of the entire effort.

Objective 2. To Identify Current Shortfalls and Future Requirements.

The group appeared to have no problem identifying current shortfalls related
to the area. Since there are so few management systems currently available
on a weapon system level, they had an easy time in this area., The group did
not really address future requirements, per se. Some alternative futures
specifically related to Weapon System Management (for example, some changes
in organizational alignments) would have been useful. These materials were

available but were not used because of time constraints.

Objective 3. To Set Change Objectives Which Would Satisfy These

Shortfalls and Requirements. Shortfalls were identified in several areas

and at different levels of detail. As was anticipated, some of these short-
falls were unrelated to LMS approaches. Some were related to LMS approaches,
but also had other aspects. Some of the shortfalls were in areas which were
the responsibility of organizations not represented at the meeting. For these
reasons, it was difficult to set objectives which were at the right level of
detail and appropriately indicated the problem(s) being addressed.
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BCL's recommendation is that in the future this aggregation of short-
falls and requirements into change objectives should take place over a break
period of several days so that several alternative structures can be developed
and examined. If this statement of objectives is to go forward it is necessary

that it appropriately reflect the area's concerns.

Objective 4. To Prioritize the Attainment of the Change Objectives.

It was difficult to adequately compare and evaluate the objectives identified
since there was still discussion as to whether they were the right ones. The
evaluation criteria presented were designed primarily to compare approaches,
and as a result some of the categories were inappropriate for comparing
objectives. It would have been better if the mission people had identified
mission objectives which could be used to prioritize IMS change objectives as
a first cut. Then the application of implementation criteria might be used
to assess the practicality of pursuing the objectives in view of available

resources.

Objective 5. To ldentify Appropriate Project Pieces (Level III's)

for Further Development. Because of difficulties encountered in the definition

of change objectives, we really never addressed this objective in much detail.
It appears that some guidelines for sizing projects will have to be identified
in such terms as organizational involvements, functional interfaces, and man-

hours or dollar approximations.

Conclusions

As a result of the above observation, it appears that Level II
planning needs several elements to be successful:
0 Active participation by mission planners in
preparatory stages
o Mission objectives to aid in project selection
Additional guidelines for scoping objectives
and selecting Level III projects.
The mission planners who did participate were excellent, and the
cooperation of LOAR was very evident in the meeting.
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John A. Wolfe

R. L. Fishback
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Lt Col Harold Williams
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WEAPON SYSTEM MANAGEMENT
* Level Il Meeting

6-8 Jan 82

SYMBOL
LOARE
LOARE
LOARE
LOLMC
XRBP
BCL

LOMCP
LOMCP
LOAC
LOARE
LOACF
LOAR

PHONE
77991, -
77991
77991
76941
74978

(614) 424-71

(614) 420-4330‘ ‘

76910
76910
73503
77991
76901
77033
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ATTACHMENT 2-2

AGENDA

WEAPON SYSTEM MANAGEMENT MEETING
Janvary 6-8, 1982
HQ AFLC; WPAFB, OHIO

Tuesday, December 15

0830 Opening Remarks

0845 Presentation of Weapon System Management Description and
Previously Identified Shortfalls

1015 Break

1030 Identification of additional Shortfalls and Future Requirements

1200 Lunch

1300 Development and Aggregation of Change Objective

1330 Break

1345 Structuring of Change Objective

1630 Close

wednesday, December 16

0830 Identification of Alternative Approaches
1015 Break
1030 Identification of Guidance, Functions, Organization, and Information

Involved in Approaches
1200 Lunch
1300 Evaluation of Alternative Approach
~ Performance Benefits
Implementation Assessments
1630 Close

e

Thursday, December 17

0830 Prioritization of Approaches
1015 Break
1030 Development of Draft Plan for Implementation

Responsible Organization
Resource Estimates
Schedule

1200 Close
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WEAPON SYSTEM SHORTFALL EXTRACTION

In the early stage of the LMS development process, a list of 17 major
AFLC shortfalls was developed from several official Air Force planning documents.
The purpose of this list was to provide some guidance regarding major command
problems that should be considered by those identifying future IMS requirements.
This list is not considered to be all inclusive, nor should it be
viewed as a constraint on the identification of requirements, but rather as
additional issues that may need to be considered when designing new systems.
Each shortfall was the result of compiling problems identified from
several different sources. The discussions of those problems often resulted
in the identification of sub- or supporting objectives, and suggested solutions
to the overall problem.
These shortfalls have been restated as objectives, and the sub-
objectives and approaches have been included both to clarify the objectives
and to assist in the identification of approaches to resolving the shortfalls.
In developing objectives for the Weapon System Management area, it
is important to review this document and to include considerations from it

wherever appropriate in the definition of new or enhanced Logistics Management
Systems.
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Objective 1: To provide adequate support in austere locatioms.

To develop an improved weapon system information system. (6, p.D-21)

- to assess systems logistics combat capabilities in terms of
responsiveness and sustainability for given activity levels
in increments of time. (6, p.D-21)

To increase interoperability and bilateral logistics support arrange-'
ments with other friendly nations. (3, p.19)

- to provide item substitution data and asset visibility for those
items identified for interoperability between national forces.

(6, p.D-20)

To organize and structure the AF logistics system
(6, p.D-3)

- to implement IM procedures for items managed outside the AF
logistics structure. (6, p.D-20)

- to increase emphasis on logistics sustainability. (5, p.66)
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Objective 2: To support interoperability between other services

in the U.S. and abroad.

To plan with Air Staff and other military agencies on interservice
approach that will meet logistics requirements under all conditions,

- to share information between services regarding assets and usage
of items used by the Air Force and other services and items
managed by the Air Force. (2, 7.5, p.30)

To provide a comprehensive program of international logistic assistance
to meet the needs of FMS customers without degrading support for U.S.
Forces. (4, p.9) (5, p.79)

- to support systems that are common to USAF and allies. (6, p.D-17)

- to develop a conprehensive policy for logistics support of anv
USAF supplied equipment in other Air Forces. (4, p.8)

- to define logistics support responsibilities for systems and
equipment possessed by other nations. (6, p.D-5)

- to develop wartime computation system to compute spares for
allied Air Forces operating US origin equipment. (6, p.D-17)
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Objective 3: To maintain adequate communications.

To develop lines of communication to support fixed and mobile AF

o
operations worldwide. (6, p.D-14)

- to have communications that provide in-transit asset visibility,
item identification, and receipt notice. (6, p.D-14)

- to have communications indicate availability of tramsportation
modes, and condition and status of port operations. (6, p.D-14)

\ R
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Objective 4: To emphasize adequate AFLC planning for logistics contingencies.

o To analyze logistics related activities associated with the pre-concept
and concept formulation period of mission analysis and planning.
(2, 4.2.4., p.18)

i !
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Objective 5: To adequately assess material and personnel requirements and

institute proper acquisition strategy.

To assure realistic wartime requirements computations. (6, p.D-9,
10)

- to compensate for losses during hostilities. (6, p.D-9, 10)

to have wartime spares computation reflect the wartime environ-
ment. (6, p.D-9, 10)

to have base/depot repair rates condemnations, pipeline times
etc. adjusted for wartime computations. (6, p.D-9,10)

to provide rapid new computations as significant factors change.
(6,p.D-9, 10)

To improve requirements computation process. (3, 2b., p.3)

- to compute requirements for resources not managed or provided
by AFLC (e.g., housing, commercial vehicle parts, local
purchases). (6, p.D-9, 10)

= to have spare computations for tactical forces that consider -
system effectiveness. (6, p.D-9, 10)

- to develop a method of computing the requirements for critical
materials. (1, p.1l6)

To redesign, enhance, and integrate the Requirements Logistics
Management Systems into a comprehensive Requirements Data Base
with simulation and modeling capability as well as computational
methodologies based on flying hours, sorties deployment, weapon
system type, and war scenarios. (2, 3.5., p.16)

= $0 develop minimum and maximum parts supportability models.
(2, 9.5.4., p.37)

To determine effects of policy or program changes, or funds shortages,
on Air Force requirements logistics support; flexible methodoleogies
for computing logistics requirements. (2, 3.5., p.16)

- to subject AF acquisition strategy to an affordability
review early in the uevelopment programs. (3, 10b., p.l4)
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To improve the weapon system information system. (6, p.D-21)

- to state logistics requirements in terms of specific force
capabilities. (1, p.36)

To be prepared to handle large modifications in a way similar to
existing capability for handling large complex new acquisitions.

1, p.12)
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Objective 6: To provide adequate information with which to make engineering

improvements.

To improve AFLC's ability to assess aircraft structural performance
and deficiencies. (2, 10.2.4.a, p.4l)

- to acquire data regarding aircraft structural safety limits
and economic life span. (2, 10.2.4.b, p.4l)

To support application of new technologies in data acquisition,
processing, analysis, and engineering prediction to structural
service life monitoring programs (ASIMIS). (2, 10.2.4.a., p.41)

- to provide analysis of oil samples by applying mid-term, automated
techniques to the collection, analysis, and predictive capabilities.

(2, 10.2.4.d, p.41)

- to apply the reliability and maintainability management information
system developed for the F-16 (RAILS) to other major weapons
systems. (2, 10.2.4.c., p.41)

To have more effective and accurate data to promote informed decisions
regarding repair and overhaul of engines. (2, 10.2.4.d., p.4l)

fo improve reliability and enhance the use of improvement warranties
once they are implemented on a large scale. (2, 10.3.4.a., p.42)

To develop better informational support of engineering decisioms.
(2, 5.5., p.24)

- to develop a computer system capable of storing and retrieving
engineering data and 10 million drawings now mounted on aperture

cards. (2, 5.5., p.24)
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Objective 7: To adequately define maintenance requirements.

o To promote centralization and automation of workload resource analysis
and long-range schedule development. (2, 9.2.4., p.36)
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Objective 8: To ensure adequate custody management and inventory practices.

To improve custody management information systems. (6, p.D-13)

- to have timely information on status and location, by serial
number for selected items, for each exchangeable item, and for
consumable items. (6, p.D-12-13)

- to assure positive tracking of items to an overhaul facility.
(6, p.D-12)

To insure optimum use and availability of assets to engaged combat
forces. (6, p.D-12)

- to provide on-call visibility of ii... and equipment substitution
for critical items required by units engaged or to be deployed
in combat. (6, p.D-24)
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Objective 9: To reduce vulnerability of logisiics systems with regard to
! sabotage, terrorist activities, and nuclear attack.

N/A

Objective 10: To improve capability to deal with increasingly complex systems
resulting from expanded technology.

° To manage the advanced weapon systems of the 1990's effectively.
(5, p.35) (1, p.15)

- to provide closer integration between depot and field operatioms
for configuration control purposes. (5, p.63)

° To maintain a greater age spectrum of weapon systems in the 1990's.
| (5, p.36) (1, p.23)

- to increase post development engineering changes and modifications.
(5, p.36)

- to accommodate the increase in modifications. (5, p.36)

Y2
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Objective 11: To improve emergy utilization.

A

[}

To support Air Force productivity improvement.

- to support fuel-efficient weapon systems.

(5, p.32)

(5, pp.23,24)
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Objective 12: To improve utilization of critical raw materials.

® To -establish a comprehensive management program for critical and
strategic raw materials. (4, p.8)

- to improve material deficiency analysis programs (6, p.D-15)

- to include reliability and maintainability consideration.
(6, p. D~15)

- to develop a method of computing the requirement for critical
materials. (1, p.l16)

™ To reduce dependence on foreign or individual sources. (3, 7c¢, p.10-11)

- to develop information showing weapon and force sensitivity to
interruptions including alternative supplies. (1, p.32)

- to establish contingency plans to counter increasing source
dependencies for such things as materials, and finished
products. To assess the impact of source dependencies.

o To develop alternative sources and substitute materials. (5, p.l1l5)
(6, p.D-11) (1, p.15)

- to develop a substitution acquisition policy for local purchase
items in forward areas. (6, p.D-11l)

- to encourage development of substitute materials to replace
non-fuel mineral sources. (3, p.12)

=~ to develop a management gsystem to collect, identify and code
substitute items and materials. (6, p.D-11)

O - e e R n e
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13: To improve utilization of the labor required to perform
needed tasks.

To increase the emphasis on supportability and reliability in weapon
system design and modification (OPR: AFSC - OCR: AFLC, AF/RD,
AF/LEY). (3, p.14) (3, p.13)

- to modify existing weapon systems rather than design entirely
new ones. (3, 9c¢, p.1l4)

- to design future weapon systems to accommodate growth and
modifications (OPR: AFSC - OCR: AFLC). (3, p.l4)
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Objective 14: To ensure the existence of a domestic industrial base to
convert to war and fulfill logistics requirements.

e To increase support for U.S. industrial base. (4, p.9)

~ to assess stability of industrial repair/supply sources and the
surge capability. (6, p.D-8)

~ to develop the means to assess the national and international
industrial capacity to support U.S. Air Force wartime requirements.
(3, p.18) (6, p.D-8)

o To enhance the cooperation between Air Force logistics and industry to
reduce production leadtime. (3, p.18)

~ to stress commonality of future weapon systems components and
support equipment with commercial systems and equipment, whenever
possible. (3, p.18)

° To expand the Avionics Integrated Support Facilities to include
total avionics support and related weapon systems interface
resulting in a System Integration Support Facilities which would

) act as the focal point for system technical knowledge. (2, 12.3.4.

a, p.49)

system contractor on a cradle-to-grave basis during development
of avionics systems and by giving follow-on support. (2, 12.3.4.a,

I M To assure ALC has the capability to interact with the prime weapon
1 P.49)

i !
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Objective 15: To provide strong AFLC leadership and an efficient organizational
structure.
] To develop improved performance information systems for Item Managers,
System Managers, System Control Officers, and Program Control Officers.
(2, 12.2.4.c, p.47)

- to improve weapon system information system. (6, p.D-21)

-~ to develop linkage between central Requirements Data Bank and
peace/wartime programming data. (2, 2.2.4., p.ll)

- to support a mechanized FYRP coupled with a logistics support
priorities scheme. (2, 2.4.4., p.12)

™ To apply full principles of the Logistics Management by Weapon System
philosophy. (2, 12.2.4.a., p.47)

- to maintain close interface with applicable Item Manager.
(6, p.D-21)

- to pursue leadership role in single manager matters. (3, p.l5)

° To optimize resource allocation within and among weapon and support
systems. (2, 2.4.4., p.12)

-~ to increase amount of time managers can devote to managing
weapons and support systems. (2, 12.2.4.c, p.47)

° To exploit logistics opportunities by executing multi-year contracts.
@3, p.15)
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Objective 16: To ensure adequate software design, system access, and interactionm.

o

To develop integrated logistics management information systems that
will allow accurate and timely decisions and enable the Air Force
to have effective visibility and control of its resources. (4, p.9)

- to develop a single data management base serving both the
Deputy Program Manager for Logistics/Integrated Logistics
Support Manager and the System Manager/End Article Item
Manager. (2, 4.7.4., p.20)

o ST IPERTUPENY P L BN i A ma o e e < @ ime
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To develop and employ methods of determining trade-offs between
logistics budgetary expenditures and the benefits produced.

To ensure that military strengths and benefits can be compared in a
manner acceptable to the hierarchy of the decision process.

- to improve response to the demands of the DOD PPBS. (6, p.D-7)
~ to determine support resource requirements in PPBS. (6, p.D-21)

- to assert the critical role of logistics throughout the PPBS.
(3, 2b, p.3)

To develop the means to assess and relate logistics needs and budgetary

decisions to operational capability. (3, 2b, p.3)

- to identify logistics requirements in specific force capability

terms to show the effects of planning and programming decisions.
4, p.9)

~ to depict weapon system effectiveness at varying levels of
resource availability. (6, p.D-7)

- to improve weapon system information system. (6, p.D-7)

To accurately identify requirements necessary to provide wartime
surge capability. (6, p.D-7)

- to improve assessment of the long-range effects of near-term
budgetary decisions. (3, 2b, p.3)

To ensure that logistics planning is included as an integral part in
the initial phases of all wartime tasking. (3, 2b, p.3)

- to improve the logistics measurement system to depict weapon

gystem effectiveness at varying levels of resource availability.
(6, p.D-7)

s

e e




2-72

i SOURCES LIST

1. AFLC Command Level Guidence for Logistics Management Systems (LMS)
Planning.

2. Air Force Logistics Command
Logistics Management Systems Capabilities Plan, 1 July 1980.
3. Llogistics Long Range Planning Guide, 21 January 1981
4. AFLC Long Range Planning Guide, 6 February 1981
5. Destination 1995 - AF Logistics Command, April 1980

6. San Antonio Seminar Results, 10 July 1980

NOTE: The references are presented in the form
(1, p.23)

meaning page 23 of source number 1. Some references are presented in the
form

(3, 8b, p.13)

meaning Section 8b on page 13 of source number 3. The section number is
provided when it will help identify the source statement.
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ADP
AFLC
AF/MP
AF/RD

AFSC
AFSC
ASIMIS
CONUS

LOGAIR
LSA
LSAR
MAC
MAJCOM/LG
MSC
MIBF
MMC
RATO
OCR
OPR
PACAF
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ACRONYM LIST

Avtomatic Data Processing
Air Force Logistics Command
Air Force Deputy Chief of Staff, Manpower and Personnel

Air Force Deputy Chief of Staff, Research, Development,
and Acquisition

Air Force Specialty Code

Air Force Systems Command

Alrcraft Structural Integrity Management Information System
Continental United States

Commercial Reserve Air Fleet

Foreign Military Sales

Five Year Resources Program

Item Manager

Joint Chiefs of Staff

Logistics Capability Assessment

Logistics Capability Assessment Network

Air Force Directorate for Transportation

Air Force Directorate for Logistics Plans and Programs
Air Force Directorate for Maintenance and Supply
Logistics Airlift

Logistics Support Analysis

Logistics Support Analysis Requirements
Military Airlift Command

Major Command/Logistics Directorates

Military Sealift Command

Mean Time Between Failures

Military Traffic Management Center

North Atlantic Treaty Organization

Office of Coordinating Responsibility

Office of Primary Responsibility

Pacific Air Force
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PPBS - Planning, Programming, Budgeting System
RAILS - Reliability Analysis of Integrated Logistics System
RSI - Rationalization, Standardization, Interoperability
SISF - System Integration Support Facilities
TCC - Transportation Control Center
USAFE - Europe Air Force
X0X -~ Air Force Directorate for Plans
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2-118

To assess logistics impacts in the conceptual phases of systems

development:

Jan. 6-8

c2

Cl

A5

B2

D4

E3

B4

B7

Al

A2

A4

A5

D2

C9

Cl10

Aggreg.

B7

B8

B10

Bl

B2

B4

BS

B13

A2

A6

A7

C4

cé

c7

Integration of system/subsystems in design
requirements

Inadequate initiatives to develop logistics solutions
across systems/subsystems' common functions (or
functions common among systems)

Insufficient consideration of technology impacts

Need to carefully consider logistics implications of
contractor support

Need to consider vulnerability when basing support
on foreign soil

Resource allocations not adequate for needs

R&M requirements in conflict with DTC (unit flyaway
cost)

Inadequate consideration of benefits gained from
using proven equipment and manufacturing processes

Lack of feedback to functional concepts

Little or no ingut on decisions for less-than-major
systems

Logistics needs to have a greater impact on design
Insufficient consideration of techmology impacts

AFLC can't assess impact of major deployments on
requirements

Information on operations (war plans) not readily
available

Inadequ~s~e consideration of GFM us2 and impact
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2-119

PLANNING

Objective: To assess logistics impacts in the conceptual phases of systems
development

To consider total system supportability
-~ Integration of system/subsystem in design requirements

-- Inadequate initiatives to develop logistics solutions
across system/subsystems' common functions (or functions
common among Systems)

To consider all aspects of design

Insufficient consideration of technology impacts

o Technologies incorporated
o Technologies required for support

~- R&M requirements in conflict with DTC (unit flyaway cost)

-- Inadequate consideration of benefits gained from using
proven equipment and manufacturing processes

~— Inadequate consideration of GFM use and impact
To consider all aspects of support, including operational
and support concepts

—- Need to carefully consider logistics implicatioms
of contractor support

-- Need to consider vulnerability when basing support
on foreign soil

-- Lack of feedback to functional concepts

-~ AFLC can't assess impact of major deployments
on requirements

—- Information on operations (war plans) not readily
available

To consider life cycle trade-offs
-~ Resource aliocations not adequate for needs

— R&M requirements in conflict with DTC (unit flyaway cost)

To evaluate resource sensitivity of support plans

== Resource allocations not adequate for needs
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A5

A7

B2

D4

D3
E3

B7

C5
D6
D2

cé

E6

D7

A7

A9

Bl

B2

B3
B4

B13

Cl
C3
C4

c5

E5

2-121

ASSESSMENT CAPABILITY

Insufficient consideration of technology impacts

Inadequate visibility of foreign technology, manufacturing
processes, and logistics

Need to carefully consider logistics implications of
contractor support

Need to consider vulmnerability when basing support on
foreign soil :

Inconsistencies between user/AFLC perception of meeting DOC
Resource allocations not adequate for needs

Inadequate considerations of benefits gained from using
proven equipment and manufacturing processes

SM does not have/use management indicators in routine manner
AFLC does not currently know status by base
AFLC can't assess impact of major deployments on requirements

Failure to structure wartime exercises to assess logistics
capability

Inability to perform capability assessments

Inability to assess logistics readiness and allocate resources
to optimize readiness
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ASSESSMENT CAPABILITY

Objective: To assess weapon system readiness

—- Inability to perform capability assessment
—- Inability to assess logistics readiness and allocate
resources to optimize readiness
~ To identify key elements affecting system readiness
—- Insufficient consideration of technology impacts

—- Need to consider vulnerability when basing supports
on foreign soil

—- AFLC can't assess impact of major deployments on
requirements

-- Need to carefully consider logistics implications
of contractor support

-- Resource allocations not adequate for needs

—- Inadequate visibility of foreign technology,
manufacturing processes, and logistics

-- Inadequate considerations of benefits gained from
using proven equipment and manufacturing processes

~ To identify logistics goals related to DOC

| -—- Inconsistencies between user/AFLC perception of
meeting DOC
~ To identify indicators of goal achievement
-~ SM does not have/use management indicators in
routine manner
~ To gather data measuring achievement of those goals
—- AFLC does not currently know status by base

—- Failure to structure wartime (type?) exercises to
assess logistics capability




2-123

SSouUTpeal SS3ISSY  4(
aduewiojasad uorssyuw 3aoddns ¢gd

£3T71Tqe310ddns pue aduewiojiad pTatj/isa] 23enjead ¢J
383l )

saToT3ae 1833 LITIUBPI €I

SuofledI3jIoads 3ovIjUOD uorjzysynboe dolsaag 1D

sTe08 @280yl JO juawaaalyoe Buyansesu eIep I1ayled o] -~

£3711qe310ddns pue sduewiojyiad PIPIJ/IS2] ajenieaid I
SuoI3eOT3Toads 30eIjU0D uOT3Ysynboe dotesad 1D

JUBWIADITYO® TEO03 JO SIOJBIFpPUT LIJTIUSPF OL -~

aduewiojadd uoysstu Jioddng ¢d

000 031 paleyaa sTeo8 sO1I8T807 LJTjuepy 0l -~

AOoua1dTjap jo 199339 suUTWIaIdq I
AoudTo13ap Jo asned aujwialad €3

sjuswata 3jxoddns ajenbapeuy/pownsuod/Iuysstu Lyrauepl zd
wa3ysfs Loydaq zd

walsfs aeATIdV T4

sueTd wei3oad ajepdn/dorsaaq ¢d

saT8ajeays sBuea-pyw doJaaaq zg

say393e13s a8ueia-8uoy dorasaq T4

sysi{Teue ual1sSLs wWi0jiad ¢V

STSATEUER UOTSSTW MITADI/WI0JIdd TV

spuaij 93uel-8uof pue JUSWUOITAUD SSISSY TV

ssouppeoa walsAs Jurivajje sSJuswaTd L9y LJFIuspy Ol -

uoy3d® 9ATI021100 ajetadoadde L3pauepl ¢Gd
AouaTOryop JO 3193339 asuTwialad 4

AouayroTjop JO asned sutwiaalIaq €3

sjuawaTs jioddns ajenbapeuy/paunsuod/Jursstu LAIyfauepl I
SSaUYpeaa SSISSY 0

ssoulpeal walsAs uodeam ssasse 0] :9ATIVAfqO




YN

D5

A7

A5

E4

E7

F3

B4

B6

B9

Cl

E3

E6

F3

2-124

PROGRAM CONTROL

Resource allocations not adequate for needs

Incompatibility with I0C dates and supportability
(SE, tech data, etc.)

Insufficient priority placed on logistics evaluation
during OT&E

SM does not have/use management indicators in a routine
manner

No adequate system for tracking status of mods

Inability to project logistics support funding for
operational requirements

Avkward methods for carrying out phase-out procedures

Lack of continuity in mod planning
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Objective:

Objective:

2-125

PROGRAM CONTROL

To maintain cradle-to-grave schedule network for weapon system

- To include major program milestones

-~ Incompatibility with IOC dates and supportability
(SE, tech data, facilities, munitions, etc.)

-= SM does not have/use management indicators in a
routine manner

-- Inability to project logistics support funding for
operational requirements

- To track funds by weapon system

To maintain visibility of changes to system

- No adequate system for tracking status of mods
- Awkward methods for carrying out phase-out procedures
- Resource allocations not adequate for needs

- Lack of continuity in mod planning
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DATA ACCUMULATION AND ANALYSIS

Lack of feedback to functional concepts

Little or no input on decisions for less-than-major
weapon systems

Logistics needs to have a greater impact on design

Information on operations not readily available at
working level

Insufficient priority placed on logistics evaluation during
OT&E

Insufficient feedback from contractors using GFM

SM does not have/use management indicators in a routine
manner

AFLC does not currently know status of systems by base

Failure to structure wartime exercises to assess logistics
capability

Do not have system for evaluating effectiveness of modifications
Inability to perform capability assessment

Inability to accurately associate common items with systems
being phased out




e e A+ e 1

Objective:

Objective:

Objective:

Objective:

Objective:
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2-128

DATA ACCUMULATION AND ANALYSIS (LESSONS LEARNED?)

To assess effects of support concepts in field operations
(i.e., system effectiveness and supportability)

- Lack of feedback to functional concepts

- Information on operations not readily available

To assess effect of design parameters on system supportability

- Logistics needs to have a greater impact on design

- Insufficient priority placed on logistics evaluation during OT&E
- Insufficient feedback from contractors using GFM

To assess adequacy of system's GFM

- Insufficient feedback from contractors using GFM

To assess weapon system status

- 1Inability to perform capability assessment

- SM does not have/use management indicators in a routine manner
To assess status of support to user

- To assess status by base

--AFLC does not currently know status of systems by base

To assess demonstrated supportability of system

- Information on operations not readily available at working level

- Failure to structure wartime (type) exercises to assess logistics
capability

~ Do not have system for evaluating effectiveness of modifications

“ ‘.
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STATUS ACCOUNTING

B4 Resource allocations not adequate for needs
D5 Can't determine funds spent by weapon system
E3 No adequate system for tracking status of mods
E7 Lack of continuity in mod planming

Fl

No adequate records of what's removed in storage

—

JE
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2-131

ORGANIZATION/MANAGEMENT ORIENTED

No strong mechanism to communicate input of logistics into LR planning
No defined mission resources in LO committed to LR planning
Information on operations not readily available
To improve quality of logistics data
AFLC mission assignment not done early enough
Relationships between logistics organization not clearly defined
System manager training program

j Insufficient definition of integrating role of SM

| Lack of AFLC experience/orientation of DPML

Less-than-major systems have program responsibilities without 3600 money

b;_) "
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SYSTEM MANAGER TRAINING PROGRAM

Lack of feedback to functional concepts

Little or no input on less-than-major systems

Logistics needs to have greater impact on design

Need to carefully consider logistics implications of contractor support
Inadequate feedback from contractors using GFM

SM does not use/have management indicators in a routine manner

Insufficient definition of integrating role of SM

Poor visibility over procurement activities preclude expediting lead times
Inability to project logistics support function for operational requirements
Lack of continuity in mod planning

Avkward methods for carrying out phase-out procedures
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OBJECTIVES

assess logistics impacts in the conceptual phase of system

development

To

To

assess weapon system readiness

assess effect of support concepts on field operations--

system effectiveness and supportability

To

To

To

To

To

To

assess effect of design parameters on system supportability
assess adequacy of GFM

assess status by base

assess demonstrated supportability of system

maintain cradle~to-grave schedule network for weapon system

maintain visibility of changes to systems
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To Assess Logistics
Impacts on the
Conceptual Phase

of System Development

To Assess Status
by Base

To Assess
Weapon System
Readiness

To Maintain

Visibility of
Changes to Systems

To Assess Effect of
Support Concepts on
Field Operations--
System Effectiveness
and Supportability 3

To Assess
Demonstrated
Supportability of
Systems

To Assess Effect of
Design Parameters on
System Supportabilit

Y
4

To Assess Adequacy
of GFM

To Maintain Cradle-
to-Grave Schedule
Network for Weapon
System
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ATTACHMENT 3

Planning Materials, Lessons Learned,
and Output of Level III Weapon
System Management
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Weapon System Management
Level II1I
Block 1

The purpose of the Block 1 activities for LMS planning is to produce a
documented and comprehensive view of the current form of the LAG. This includes
its subfunctions, organizations involved, subfunction inputs/sources and outputs/
receivers, decisions in each subfunction, and decision inputs/sources and outputs/
receivers. Block 1 activities also should identify decision factors that "drive"
the subfunctions.

It is important to realize that Level III LAG planning should be a
continuation of previous Level II planning, which should have already developed
similar information at the functional level. This information normally would be
the starting point for Level 111 planning and would be expanded to develop
information in sufficient detail to support the development and approval of
LMS RSCs. The Level II output, therefore, should both aid and constrain Level III;
counstrain in the sense that consistency must be ensured between the two levels
and aid in that much information should already be available as a base that can
provide guidance to Level III planners.

The following outlines the main steps and associated considerations
to aid Level III LAG planners in implementing Block 1:

1. Define LAG subfunctions. In the case of this LAG, which requires

the reporting of aircraft status by base, it will be necessary to review several

of the functions identified in the Level II efforts. As a minimum the areas of
Maintenance Data Collection/Materiel Deficiency Reporting, Field Support, Deployment
Assistance, Configuration Control, System Modification Management, PDM Work Package,
Maintenance, and System Management Integration need to be reviewed. A simplified
flow chart must be developed relating all the functions which are part of Weapon
System Status. Then functions should be divided as appropriate into subfunctions.

A guiding rule concerning level of detail of the subfunction breakout i1s that

each function should not contain more than six subfunctions. Consideration could
also be given to attempt to delineate subfunctions so that a single organization

has primary responsibility if that does not violate the preceding rule. Subfunction
sequencing is ilmportant, as are the interactions between subfunctions,
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2. Identify the Organization Involved in Each Subfunction. Using

Level II information as a starting point, identify organizations responsible
for the activities in each subfunction. The depth of the organizational
identification will be determined by how finely each subfunction has been
delineated. For some cases the organization level may be to three letters,
in others to four. Special consideration must be paid to differences between
ALC(s) that may substantially impact LMS design requirements.

3. Identify the Information Inputs and Sources; Information Outputs

and Receivers for Each Subfunction.

® Adds I/0 data between subfunctions that did not show
up before
® May add finer detail to Level II functional I/0s
‘because of division éf a Level II function I/0 infor-
- mation category onto two or more Level III subfunctions.
It is important to ensure information consistency here with Level II and the
extent to which new detail is added. Omissions of Level II data or additional
data at Level III with no counterpart at Level II must be reconciled.

It is important tc note the basic form and format of the data, the
timing of its reception, aud the requirement for its processing. If the data
are classified, or result in classified output, this must also be noted. Any
structural relationships between data elements must be noted. For example,
data from sources X and Y are processed to produce Z, which is then related
to data element A,

Different levels of data may be related to the same subfunction
depending on the data user. It is necessary to identify the specific data
elements required by cach user, when more than one organization is involved
in a subfunction. The class of users should also be identified, e.g.,
technicians, middle management, command level.

4. Identify The Decisions Associated With Each Subfunction. Again,
Level 1I functional decisions provide the starting point but, because of the

finer level of detail, these may need to be broken out to the subfunctions or
alternatively, identification of supporting decisions may be appropriate in
certain subfunctions that support an unchanged Level Il identified decision
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within a subfunction. The main objective here is to identify the LAG decisions
at a sufficient level of detail to allow consideration of decision automation
or automated decision support vs. manual execution in the future. The decisions
identified should be related to overall objectives of the function. In many
cases these will not have been previously identified, but they should be easily
stated in a sentence or two, and relatable to a corporate function.

5. Review and Selectively Expand the Decision Factors. Some decision

factors were identified in earlier Level II planning. There should be considerable
overlap between the data input and these decision factors, but it is possible
that the current data do not supply all the information required to make the
decisions. It is also possible that excess data comes into a function which could
be eliminated without significant loss of decision-making capability.

6. Identify Current LMS Capability Shortfalls. A review of existing

documentation which has already identified existing shortfalls should take place
at this time. The process MSDs should be reviewed, as well as other shortfalls
identified in Level II Weapon System Management Planning. Expanded details of
these shortfalls in terms of subfunction support should be identified. Any other
current LMS capability shortfalls involving the LAG should also be identified

and included for future scrutiny for objectives as part of Blocks 3 and 4.

7. Document Current View. Produce a set of Subfunction Input/Output

and Decision Input/Output diagrams for each subfunction (analogous to the Block 1
charts for Weapon System Level I1) showing subfunctions, their interactionms
internally to the LAG and externally through sources and receivers, and showing
the individual subfunction decisions and their I/0s and interfaces. The listing
of current LMS shortfalls is another key output, as well as the decision factors
by subfunction. Supporting narratives should be developed as necessary to

ensure understanding of the diagrams.
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Weapon System Management
Level III
Block 2

The purpose of the Block 2 activities for Level III LMS planning is
to define a comprehensive set of future capabilities objectives and shortfalls
in capabilities for the LAG., The future capability shortfalls identify
candidate areas for acquiring improved LMS capabilities, and thus lead to
translation into LMS change objectives to initiate Block 4.

This approach uses the futurity document from Level I, which indicates
some impact asscssment of projected future conditions on the various corporate
functions. Part of this document was extracted for use in Weapon System
Management Level II. Although the most direct correlations should take place
at Level 1II, it is important to briefly review the futurity document again
at Level III to insure adequate consideration of its content in defining the
LAG of the future.

Each function and subfunction should be reviewed to produce a
summary, by subfunction, of future capabilities required by corporate function.
This summary should be developed in the following steps::

1. Review AFLC Command Level Guidance for LMS planning. The purpose

of this step is to develop an understanding of the corporate task framework,
the overall projections, and the forecasts.

2. Review the Level II, Block 2 Function level future assessments.

This is particularly important in the Long-Range area, to assess their implications
for the LAG subfunctions. For example, in discussing the Data System Concept for
Long-Range, the discussion recognized the current separation of operational,
maintenance and supply data. It is conceivable, and perhaps the objective of
this particular LAG, that this data can be integrated in the future to provide
more visibility of Weapon System status. This visibility requirement is related
to the increasing demand for information needed for the Conversion-to-War
corporate function. As mentioned in the futurity document, AFLC has a growing
need for "anticipatory logistics," which requires the ability to quickly assess
logistics needs of deploying units, rather than needs in the separate areas.

The units require an integrated comprehensive set of needs, not maintenance needs,

supply needs, or operational needs.
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In order to consolidate this effort, it is recommended that corporate
tasks be aggregated into two basic groupings - "Peace"-and "War". Under "Peace"
the primary corporate tasks would be Equip, Maintain, Logistics Readiﬁess, Planning
to Keep Options Open, and Allocation of Command Resources. Under "War" the
corporate tasks would be Conversion to War and Sustain. The purpose of this
analysis by corporate task groupings is to ensure that Level IlI planning consider
potential future wartime and contingency requirements'as.well as peacetime
requirements in LMS capabilities definitionms.

3. Identify future capabilities requirements. Based on the Step 2

requirements summaries, the LAG Current View Function and Decision interaction
diagrams (from Level 1II, Block 1) would be reQiewed and expanded to identify:

o New organizational involvements

o New subfunctions and/or subfunction I/0s
.0 New decisions and/or decision I/0s ..

o New requirements for information/decision support

visibility at higher levels than currently served

o New requirements for timeliness in data exchanges.
These should highlight the effect of future capabilities requirements in terms of
added or changed information needs, new or changed decision structure, and
new or changed organizational relationships, and should be supported by the
preceding analyses.

4. Consolidate capabilities requirements. The final step of Block 2,

Level III is a consolidation of the future capabilities requirements from the
previous Block 2 steps, the current LMS capabilities shortfalls, and the relevant
Block 2, Level II Capabilities Shortfalls of Weapon System into a consistent,
overall set of Capabilities Objectives for the LAG itself. This should be in the
form of statements such as: "Reports on Weapon System Status by base will contain
the appropriate historical data and analysis routines to predict potential MICAP
causes."

These objectives should be compatible within the framework of the Level II,
Block 2 Capabilities Objectives and/or MSD deficiencies to ensure consistency within
the overall LMS planning process. The formal documentation of these objectives
should identify which ones can be satisfied with current LMS and which ones cannot.
The unsatisfied requirements will be the LAG objectives which the rest of the Level III
planning will aim to satisfy, so they must be robust, specific, comprehensive and
supportable via the preceding analysis,
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Weapon System Management
Level III
Block 3

Level III, Block 3 activities are aimed at identifying the assumptions
and constraints (policies and principles) which should be used in developing a
strategy for dealing with the identified LMS shortfalls. The intent is not
to create policies and principles, but rather to record those normally recognized
in a given area.

There has been some difficulty in distinguishing between policies and
principles. The terms are not used consistently in the Air Force environment.
The definitions proposed for this activity are the following:

Policy: A course of action adopted by an organization designed to

: influence and determine decisions, actions, and other matters
Principle: A basic truth, law, or assumption concerning.the functioning
of organizations, businesses, practices, and systems;
normally not scientifically provable, but accepted as rules
or standards. Principles influence policies. They may be
of several types, e.g., management, fiscal, logistics, ADP,
or military.

In the area of Weapon System Management, most of the relevant policies
will be set at relatively high levels. An example of a relevant policy is the
decision to manage materiel by items. This policy was probably derived from the
Principle of Economies of Scale, which recognizes the advantage of grouping
homogeneous tasks or items.

The application of the Principle of Economies of Scale, however, would
have been tempered by the logistics principle of response, which recommends that
the authority for direct mission essential logistics functions be decentralzed
to the unit, agency, or department responsible for mission accomplishment.

In developing strategies for dealing with the shortfalls or deficiencies
identified it is important that the actions taken be in line with Air Force policy,
and follow, as applicable, accepted principles. It also is important to remember,
however, that there is a hierarchy of principles, particularly in view of the
fact that many of the management and fiscal principles were developed in and are
related to profit incentive undertakings. In applying these constraints, it
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must always be remembered that military and logistics principles leading to

effectiveness should be foremost and that efficiency considerations, while
important, must be secondary.

Attachment 1 is presented as a starting point for Block 3 activities.
Knowledgeable people in the Weapon System area should be tasked to document

the basic policies related to the LAG. The ADP/T Concept developed by another

contractor should be reviewed for the identification of ADP principles which
should be considered.

e e .
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PRINCIPLES FCR LONG RANGE PLANNING

Logistics Principles

Logistics doctrine will describe how important elements and variables
within the logistics system are related to each other. Knowing these relation-
ships helps to structure the logistics system properly in the same way that
knowing the relationships between 1lift, drag, velocity, and area helps in
design of aircraft that flies,

Objectives and Priorities

Logistics support is most effective and economical when
objectives and priorities have been established.

Every logistics operation must be directed toward
-a clearly defined, decisive, and attainable objective.

Design to Life Cycle Costs

The pctential to achieve significantly reduced life cycle
costs increases to the extent trade-off decisions are made
early in the system acquisition process.

Total defense logistics resources are limited in
relation to total defense demand. This results

in competition between and within program elements
and between the requiring activities tor available
resources.

Variations in mission importance and urgency of need
(of supported forces) combined with economic and other
constraints dictate that the DoD logistics systems have
the capability of identifying the variations and
constraints and prioritizing the quality and quantity
of logistics support to be provided.

Strategy-Tactics-Logistics

The inherent worth of strategic and tactical concepts

is enhanced to the degree that logistics considerations are
an integral part of the development of these concepts.

When @ tactical military capability is significantly
related to a logistics system element or function,

then tactical decisions will dictate logistic decisions
and logistics decisions will dictate tactical decisions.
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A logistics system must sustain strategic or tactical
» forces until they achieve their objectives.

Joint-Centralized Planning

Unity of effort in meeting logistics support requirements
for accomplishment of national security objectives requires
joint centralized planning.

Several separate elements of logistics must be integrated
under a single authority to create the necessary military
capability.

Simplicity

Cost to operate and maintain a system decreases as the system
becomes less complex.

Material easy to operate and maintain lessens personnel
requirements, conserves physical and monetary resources,
minimizes time and effort required for training, minimizes
maintenance problems, and increases the probability of
successful operations.and the timely achievement of objectives.

Standardization

Standardization of elements of the logistics system permits
more efficient use of available resources. :

Logistic systems must be designed to make maximum use

of available defense resources, and to apply the
techniques of standardization, uniformity, or integration
when such application is cost effective and will

not degrade mission capability.

Flexibility

The capability of the logistics system to meet support
requirements quickly and economically increases as the
degree of modularity, versatility, and elasticity, in
systems design increases,

Logistics must be flexible to meet the changing needs
of operational commanders.

Every logistics system must be capable of adjustment
to meet changes iu the objectives, strategies, tactics,
and availability of resources.
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Continuous Flow

The efficient flow of logistics support materials is enhanced
to the degree that interface requirements between modes of
transportation and receipt and storage facilities have been
adequately planned for and met,

Compatibility and interface of individual component
policies, procedures, and support systems are requisites
for fully effective and economical interservice logistics
support.

Mobility

The mobility of combat units is enhanced when rapid deployment
and employment is not encumbered by the requirement to move large
amounts of support personnel and equipment.

Survivability

The survivability of the logistics system is increased to

the extent that elements of the system that perform essential
functions are redundant, dispersed, concealed, protected, and
maintained.

A logistics system must be serviceable, by protecting
resource from enemy action, natural disaster, theft, and
physical decay.

Security is essential to the preservation of sustained
combat capability.

Economies of Scale

- The grouping of homogeneous logistics tasks may permit
realization of economies of scale; however, logistics
functions that are vital to the operational program
objectives should be retained by the Air Force.

2w

i Response

The speed and accuracy of response to logistics support

requirements is enhanced to the degree that the authority for

direct mission essential logistics functions is

decentralized to the unit, agency, or department responsible
! for mission accomplishment.
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The military departments or other DoD components
responsible for creation and maintenance of military
capability must retain the authority to determine
the technical element of that capability.

Information

The capability of the logistics system to adapt to changes
increases as information to support decision making increases.

The logistics system must not be surprised.

Information must be accurate and submitted in a timely
manner.

Exploration of technological and scientific advances for
potential Air Force purposes contributes to combat
capability.

Logistics must be economical in peacetime and responsive
in wartime.

Communication
The greater the efficiency of communication within the

logistics system, the greater the tolerance for inter-
dependence between its activities and processes,

Sustainability

The length, level, and mode of operations for air forces
determine the degree of logistics support necessary to
sustain those forces for those operationms.

Fiscal Principles

Fiscal principles are generally accepted standards used to assess
the financial merit of various alternative strategies.

3

Acquire systems, goods, .and services efficiently,
effectively, and on time. (Guideline) (Gen Holley)

Allocate resources on the basis of an established
priority system. (Guideline) (i.e., a formalized
procedure for authorizing appropriations). Vance p. 682.
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Operate with the understanding that resources are
limited in relation to total demand. (Constraint)
(DLOG, P1)

Allocate resources where they will do the most good
(are the most needed). (Guideline) (AFLD 3-17)

Optimize tradeoffs between various combinations of
resources to achieve the greatest value from expending
all resources. (Guideline) (AFLD, 3-18)

Fund only those systems which do not proceed beyond
the point where benefits are equal to cost. (Constraint)
(AFLD, 3-19)

Operate at the lowest life cycle cost consistent with
maintaining operational effectiveness. (Constraint)
(Gen Rogers, 1976)

'Operafe a budgetary system prepared in'dollar (financial)
terms for each organizational unit in order to control
operations. (Constraint)

Design budgetary system to be flexible to varying rates
of activity, and variance between actual and historical
costs. {(Guideline) (Niswonger, p. 562)

Allow for setbacks and unexpected expenses that inevitably
occur, (Guideline)

Costs and expenses should be classified by lines of
authority. (Guideline) (Vance p. 664))

Periodic comparison of actual vs budgeted expenses must
be made. (Constraint) (Vance, p. 664)

Operating personnel should assist in preparing realistic
cost estimates. (Guideline) (Vance, p.664)

Accounting Principles and Control by Lawrence L. Vance, and Russell Fawsig

Accounting Principles, C. Rollin Niswonger and Phillip E. Fess,
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Management Principles

Management principles are generally accepted theories that deal

with planning, organizing, and controlling activities in an organization.

Responsibility for achievement of an objective must be
matched by authority over every task required to attain
the objective. (Constraint) (Battelle blue notebook)

Managers must have full visibility of their logistics
capability. (Constraint) (AFM 1-1)

Systems must be designed to function within the framework
of existing organizational structures, yet be capable of

adjusting to organizational change. (Constraint) (Battelle
blue notebook) .

Authority, discipline, unity of command, and unity of
direction must be maintained. (Constraint) (Fayol)

Responsibility and authority may be delegated to
subordinates, but accountability to one's superior
cannot be delegated. (Constraint) (Sisk p. 335)

'Each subordinate should be accountable to one and only

one superior. (Guideline) (Sisk p.335)

.Supervision should be supportive in nature. (Guideline)

(Ssisk, p. 513)

Work must be divided effectively. (Guideline) (Fayol)
Workers must be carefully selected and thoroughly studied
8o that each one may be developed to his/her maximum
capabilities. (Guideline) (FT)

Do not subordinate the general interest to the individual
interest. (Constraint) (Fayol)

There must be equity in treatment of personnel., (Guideline)
(Fayol)

There must be stability of tenure of personnel. (Guideline)
{Fayol)

Plans must be objective, structured, and flexible. (Constraint)
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Before initiating any course of action, the objectives in
view must be clearly determined, understood, and stated.
(Guideline) (Principles of Management, Henry L. Sisk, p. 74)

Management must foster cooperation between civilian/military
and industrial/military sectors to achieve common, joint,
and individual objectives. (Guideline)

Management must be efficient in applying resources to where
there is the greatest need. (Guideline) (AFLD, 3-14)
(AFLD, 3-17)
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Weapon System Management
Level III
Block 4

As a result of activities in Blocks 1 and 2, and the MSD efforts, a
set of capabilities shortfalls for the Operational Visibility LAG has been
identified. The remainder of the Level III planning activities for this LAG
will be directed toward eliminating these shortfalls.

The purpose of Block 4 activities is to identify possible alternative
approaches to meeting the LAG objectives, which are a restatement of the short-
falls, and to identify the decision structure implications associated with each
alternative. The objectives should be stated in terms of the function to be
performed and the criticality of that function. The approaches, or strategies,
must be developed in enough detail to allow meaningful evaluation of their
benefits and costs, and to develop a clear statement of the required capabilities
of a system designed to implement them.

The details of Level III Block &4 procedures are as follows.

1. Structure the Objectives

Some of the objectives to be achieved for this LAG may relate to other
objectives. For example, one of the following relationship may exist:

o Dominance, where meeting one objective automatically

meets other objectives

o Precedence, where some objectives must be met before
! others can be addressed effectively
o Redundancy, when two or more objectives may support

each other, by providing a backup system. Redundancy

- { may be desirable, or undesirable, depending on the
situation.

i In some cases there will be no structured relationship. Since the

VLI

objectives primarily represent desired changes, they will not necessarily
constitute a comprehensive list of system objectives. Where possible several
objectives adequately being met should be included in the structuring process,
but the structuring should be viewed as an aid in formulating solutions, and

should not be viewed as a "forcing" exercise.
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2. 1ldentification of Approaches

Using the objectives and their structure as a starting point, the
next step is the identification and definition of ome or more approaches to
meeting those objectives. 1In this activity approaches may be generated which
deal with only some of the objectives. It is important to note which objectives
are being addressed. The final evaluation process may lead to the selection
of a less than perfect solution, due to resources or other constraints.
Obviously, approaches which reach all objectives are preferable, but the cost/
benefit analysis may eliminate some of those. It may also be possible to
combine approaches to improve their overall effectivensss. The more completely
the suggestions are defined, the more likely is the discovery of the compabilities
between appraches.

The statement of approaches can be documented in the form of a table.
There will be two major divisions in that table, each of which will be further
subdivided. DR

Figure 1 represents the suggested form of recording the information.

3. Define Decison/Organization Structure
Associated With Each Approach

The final step in Block 4 is to identify the information and decision
flow structure associate@ with each altérnative approach, both within the
functional domain of-the LAG, and outside the external functions and manage-
ment systems in other LAGs and Processes. The purpose of this activity is to
identify interfaces in sufficient detail that communication and ADP impacts
can be assessed, as well as supporting areas resources requirements. Some
considerations to be made and the need for changing responsibilities, adding
information demands, changes in timing of data input, flow, and/or accuracy
requirements.

Figure 2 shows a sample flow chart of information and decision flow.
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LESSONS LEARNED: WEAPON SYSTEM MANAGEMENT

LEVEL IIJ ACTIVITIES

Introduction

Under Contract No. F33600-80-C-0414, Battelle's Columbus Laboratories

is supporting AFLC/XRB in the full-scale development of the long-range LMS

Requirements Determination system. The Requirements Determination Model

developed under this contract provides a guide for the activities conducted.
It is a Battelle responsibility to monitor these activities and to make recom-
mendations for improvements to the model as a result of its application.

It is the purpose of this document to comment on the success of the

Requirements Determination Model as it was applied in the Level III activities
for Weapon System Management.

Early activities were designed to prepare for a Level III effort

associated with Modification Management. After one meeting in this area, an

alternative Level III project, Status of Systems by Base, was selected. All
subsequent activities pertained to this subject area.

Modification Management - Level III

For the Level III for Modification Management, several documents
were prepared which included a description of preparatory activities, a

detailed description of the Modification Management area, and criteria to be

used in evaluating approaches. Attachment 1 contains the materials prepared

for this meeting. No further Level III activities in this area took place

after that meeting.

Status by Base - Level III

With the selection of an alternate Level III, a second meeting was
scheduled for September 23-24 for which LOAR took responsibility. Several

representatives from the ALCs were invited to headquarters to discuss their
requirements in this particular area.

- e e 2o e e
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Battelle was invited to attend, but was not responsible for preparing
materials for or facilitating this meeting. Attachment 2 contains the materials
developed by LOAR and XRB for this meeting. Attachment 3 contains the descrip-
tion of Status by Base which resulted from this meeting and the resulting RSC

which was generated.

Recommendations

It is difficult to make specific recommendations as a result of this
planning effort since BCL played a relatively small role in these activities.
It was obvious, however, that in the absence of a structure to maintain the
participants' consideration of the problem to be addressed, it was very easy
for a session to deteriorate into a forum for espousing individual pet projects.
This exchange of information between ALCs is valuable but does not necessarily
contribute to the overall Requirements Determination Process since it tends to

be solution-oriented as opposed to focusing on problem identification.
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LEVEL II1I PLANNING SESSIONS FOR
MODIFICATION MANAGEMENT

The purpose of the Level III sessions that are preliminary to the
July 17 Level 1II meeting is to provide required inputs for the July 17
Level III1 meeting. These inputs consist of:

A detailed description of modification management
Detailed descriptions of mod management shortfalls

General approaches to meet the modification
management shortfalls

o Interrelations between mod tracking shortfalls and
approaches and other mod management shortfalls and
approaches

o Evaluation criteria.

These products may be developed in one session or in a number of sessions.
Session participation should consist of approximately four LO representatives
who are knowledgeable in modification management, and one to two BCL and XRB
representatives., .

The remainder of this paper describes the inputs required to develop
each of the products and the level of detail required.

Modification Management Description

The modification management description developed in Level II meetings
will be used as a baseline. The description will be reviewed and updated. Mod
management will be described in terms of the decisions, functions, responsible
organizations, inputs, outputs, I/0 sources, impacts of decisions, decision
processes, and interrelationships.

The future description of mod management will be developed using the
mod management description and the future trends that were developed in Level I
planning. Participants' expectations of future developments in the mod manage-
ment area which are not covered in the expected future trends will also be
included. Expected changes to decisions, functions, etc., will be recorded.

Mod Management Shortfalls

The mod management description will be reviewed to determine short-
falls in meeting current and future requirements. Once the shortfalls are
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recorded they will be reviewed and described in more detail. Shortfall
descriptions must define the scope and the components of the shortfall. That
is: "Lack of mod tracking" is not a sufficient description for analysis of
solutions. What is meant by mod tracking? What are the components of mod
tracking? Are portions of mod tracking currently being accomplished? What
specific aspect of mod tracking is lacking? The level of detail used in
describing the shortfalls must be such that participants of the Level III
meeting will be able to develop approaches without first re-defining the
shortfall. Shortfall descriptions, therefore, must be specific.

Once the shortfalls ha#e béen identified, any interrelationship among
them must be recognized.

Approaches

General approaches to meeting portions of shortfalls, individual
shortfalls, and hultiple shortfalls will be developed. Each of the shortfalls
will be reviewed and possible alternative Approaches for satisfying each shért—
fall, or portions of it, will be &evelopéd.~ Approaches that satisfy more than
one shortfall, or relate to more than one shortfall, will be noted. Approaches
should not be detailed, but should clearly relate to the shortfall(s) they
deal with.

Interrelationship Between Shortfalls and Approaches

) ~ In order to optimize the use of resources in alleviating command
shortfails, it is necessary to recognize the relationships that exist between
the shortfalls themselves, and then between the solutions to these shortfalls.
Various tree structures can be built, depending on the criteria for relating
the shortfalls. Identifying shortfalls which are a subset of other shortfalls
18 one criteria; identifying shortfalls which must be addressed prior to
other shortfalls is another criteris. Once the initial relationships among
the shortfalls have been recognized, the possible synergism between approaches

must be explored, to allow the reasonable allocation of scarce resources.
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Evaluation Criteria Definition

Evaluation criteria are needed to rank approaches for any shortfall.
Evaluation criteria consist of implementation criteria that relate to AFLC
goals and resources, and measures of merit that relate to specific shortfalls.

Implementation criteria developed for Maintenance long-range planning
will be used as a baseline. These will be reviewed and refined for modification
management. For each of the shortfalls, associated measures of merit will be
developed which specifically describe the performance factors that relate to
the shortfall and by which alternative approaches to overcoming the shortfall
will be judged from a strictly performance view point,

Measurement scales will be adopted for all the evaluation criteria
associated with mod tracking. Absolute scales will be used whenever possible,

Relative scales will be used where necessary.

Other Level II1 Sessions

It has been assumed that the Level III meeting of July 17 will address
the mod tracking shortfall specifically associated with the G079 system. Other
shortfalls relating to mod management may be identified during earlier sessions
described above. All associated shortfalls should be structured and related,
where possible, to the shortfalls developed in Level II planning. Any high
priority mod management shortfalls should be considered for further action.

This action might include other Level III meetings similar to the planned
Level III mod tracking meeting.
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WEAPON SYSTEM MANAGEMENT
LEVEL III MEETING DESCRIPTION
July 17, 1981

The purpose of the Level III meeting to be held the week of July 17,
1981, is to define an approach that will meet the modification tracking short-
fall ideutified during Level II of the planning process. In general, the
meeting will be used to look at/develop alternative approaches to overcome the
defined shortfall, to rank the approaches according to criteria developed
prior to the meeting, and to recommend an approach for implementation. It is
expected that the recommended approach will have logistics management system
implications, either changes to an existing system or the creation of a new
system. 1f the development of a logistics management system, or a modification
to an existing system, is recommended, the Level III planning process will
continue into RSC development.

The meeting format described in this paper requires inputs expected
from previous sessions. Expected inputs include a detailed description of the
shortfall to be addressed and its associated function(s). The functional
description should include descriptions of the decisions to be made, the
responsible organizations, the input required, and the outputs expected.
Descriptions should include the information required to make a decision, the
source(s) of the information, the impacts of the decision, the methods of
decision, outputs of the decision, and the organizations which receive outputs.

The meeting results should consist of a prioritized list of alternative
approaches to meet the modification tracking shortfall and a recommended
approach to be pursued.

The meeting is to be held by LO, with review by XR and guidance from
BCL. BCL and XR are responsible for lessons learned and meeting minutes and,
therefore, must have representatives at the meeting. However, BCL and XR
representatives will not participate in the meeting unless requested by LO.

The remainder of this paper describes the meeting process in individual
steps. The order presented is the order recommended for the meeting. The steps
that follow are taken from the Level III planning process for long-range
planning. Each step has a brief description of purpose, materials, and methods.
Presentation of each section would involve an introduction to the material
to be covered in the section during the meeting.
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Introduction

The purpose of the introduction is to present background material,
to describe the overall planning process and meeting objectives, and to outline
the meeting. The introduction should be kept as simple as possible and should
use examples where possible and applicable. The level of detail required will
depend upon the amount of participant involvement prior to the meeting. The
following is a sample outline of an introduction.

Objective of the overall study

Overview description of planning process
Description of weapon system management
Report of earlier meeting results
Description of modification management
Objective of current meeting

o 0 6 0o 0 o o

OQutline of meeting and methodology.

The detail involved in the introduction rai.ges from review, for
participants with a great deal of previous involvement, to a tutorial with
examples for participants with no previous involvement. The letter of

introduction may address the same material for emphasis.

Modification Management Definition

The purpose of the modification management definition 1s to describe
the decisions, organizations, inputs, and outputs of mod management as a common
framework for the meeting. This definition will be brought into the meeting
from a previous Level III session. The definition should be rather detailed
since the rest of the meeting depends upon a common understanding of mod
management. The mod management definition should be structured, but simple.
Complicated pictorials will overwhelm participants.

Shortfall Definition

The purpose of the shortfall definition is to describe the shortfall
to be addressed in the meeting in detail. Boundaries, restrictions, and
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inclusions should be reviewed. The shortfall definition, with boundaries
determined, will be a product of the Level III session held previously.

The shortfall discussion may uncover additional shortfalls. Participants
may want to address these other shortfalls. Participants should be allowed to
discuss other shortfalls related to modification tracking. Other shortfalls,
concerns, and possible impacts should be recorded for later consideration.

Only information relevant to this particular shortfall should be addressed in
detail. Presenters will have to keep the meeting on modification tracking.

Measures of Merit Definition

The purpose of this exercise is to develop measures to evaluate the
effectiveness of alternative approaches to meeting the shortfall identified
earlier. The shortfall will need to be restated as a change objective. This
change objective will be examined for possible division into a hierarchy of
sub-objectives which can be described in more detail. The achievement of
these sub-objectives will be measured by attributes called "measures of merit",
which indicate the degree to which an alternative approach attains this
objective. 1In order for an attribute to be a satisfactory measure of merit
the knowledge of the level of this attribute must give the decision maker a
clear understanding of the extent to which the associated objective is
achieved, and it must be possible for the decision maker to relate level of
attainment of the objective to the scale associated with the attribute. In
some cases, the attributes may present only an indirect measure of achievement
of the sub-objective, particularly in cases where a war is the only true test.

Participants will identify the sub-objective and the related measures
of merit. Presenters will develop several sample measures of merit to be
used to invite participants response. Some of these measures of merit could be
brought up in conversation to stimulate discussion, but the development should
not become a review process of measures of merit brought in by the presenters.
To avoid the appearance of a review, sample measures of merit should not be
listed on a single slide. In order to avoid a proliferation of sub-objectives,
however, the test of importance should be applied, e.g. would the best course
of action be altered if that objective were excluded. Sub-objectives themselves
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may have to be furthered divided to the level at which measures of merit can be
identified. It may be necessary, therefore, to group measures of merit associated
with a sub-objective, and to do some mathematical functions such as weighting
to develop a reasonable estimate of importance.

Once the sub-objective and measures of merit are identified,

approaches to achieve these sub-objectives must be identified.

Approach Development

The purpose of this section is the development of approaches to
meet the change objective being addressed. Approaches should be of sufficient
detail that the measures of merit developed earlier in the present meeting
may be used to evaluate the alternative approaches, and impact of logistics
policies and principles which apply to modification management can be assessed.
In addition to the measures of merit, implementation criteria will be used
to evaluate differences in areas such as resource requirements, benefits to
overall defense capabilities, impacts on existing management systems, time
required to apply each approach, and differences in risks. These implementa-
tion criteria have been identified in Level II planning.

The approaches developed in earlier sessions may be used to start,
or restart, the development process. These approaches may be éxpanded in
detail for evaluation against other approaches suggested in this meeting.
Presenters are cautioned about listing approaches developed earlier on a
slide for presentation. This may cause the session to result in a review
process versus a development process. Presenters should encourage the

development of alternative approaches.

Evaluation Criteria Application

The purpose of the evaluation criteria section is to evaluate the
effects of each approach in terms of the measures of merit (improvements to
performance) and the implementation criteria, (cost, resources, time, impacts/

interactions, and risk). A dual-screen projection is suggested for this section.

Cmew— -
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An approach would be projected upon one screen while measurement values would
be developed upon the second screen. A scaling system for the values would
be presented in the introduction to this session. These may be relative or
absolute scales. It is suggested, however, that absolute scales be used
whenever possible/practical. For example, costs may be measured in actual
dollars while performance may be measured on a scale of zero to ten (negative
five to five, zero to a hundred, etc.), or on a "high, medium, low" scale.

The slide for recording the values should have the criteria listed
for which values are to be identified. It is suggested that each category
of criteria, such as performance or risk, be presented on individual slides.
This is suggested especially if similar relative scales are to be used (e.g.,
zero-to-ten scale). Such a separation will tend to keep participants from
prematurely comparing categories of criteria, such as cost and performance,
for a particular approach. Such comparisons at this point would be performed
on criteria of different measures--the classical "apples to oranges"
comparison.

Presenters should use the same slides for different approaches.
For example, measures of merit for all approaches should be listed on the
same slide. A rating of ten for one approach should have a meaning similar
to a rating of ten for another approach. A rating of five for one approach
indicates more performance improvement than for an approach with a three as
a rating. Even when absolute measures are used, values should be comparable
between approaches for similar criteria. Development of values for all
approaches on the same slide for a class of criteria would aid participants
in estimating comparative values.

The criteria to be evaluated in this section will be implementation
criteria and measures of merit., Examples of implementation criteria are
attached at the end of this paper for reference.

Alternative Approasches Evaluation

The actual evaluation of the alternative approaches will be performed

based upon the results of the evaluation criteria application. The method,
similar to the method described in the "Level II. LMS Planning Outline of
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Block 4 Activities" for Level II planning for Maintenance, will be developed

by Battelle. LO and XRB, with guidance on the methodology from BCL, will

identify the order in which the various criteria are to be considered prior to
the meeting.

For example, an approach which improves the sub~-objective of war

surge capability might be most desirable. All those which rate high in that

category will be extracted followed by a second group of those which are fair,
and subsequently those which rate poorly. Within each subgroup, the next '
criteria might be reduction in vulnerability., Those with a high impact on
war surge and a high impact on reduced vulnerability would be listed first.
The rating matrix would be searched based on the desired order, and subgroups
sorted iteratively by application of subsequent criteria. By carrying this
process through, all the approaches will be sorted into a sequence of priority
according to the order specific criteria are applied.

Participants may disagree with the order of importance of the

criteria. It is recommended that the sensitivity of the criteria ordering

Sequences of criteria suggested by participants should be used to
test the sensitivity of the sequence.

be tested.

} The results of this section will be a ranking of the approaches and

justification for recommending an approach. If the recommended approach involves

an LMS, it will continue in the Level 111 planning method to RSC development.




3-29
ATTACHMENT

EXAMPLES OF EVALUATION CRITERIA

Measures of Merit (Performance)

o Peacetime Impact

- Efficiency

- Cost reduction

~ Logistics readiness contribution
- Flexibility of operation

o Wartime Impacts

- Surge capability
Vulnerability

Sustain capability
Portability/Modularity
Ease of capacity expansion

Implementation Criteria

Cost/Resources Impacts

=]

Development Cost

o O&M Costs

o Software development

o Personnel skill requirement

Time Frame

o Ability to utilize existing efforts/systems
o Development time duration

Organizational/Decisions Structure

o Impact on Management Structure
o Impact on Decision Structure
o Impact on Other Processes

Risks

Technical development risk
Operational performance risk
Capability/Flexibility risk
Organizational risk
Financial risk

0000 O

i

e
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ATTACHMENT 3-2
AFLC PLANNING MATERIALS




)

v

0830-0845
0845-0850
0850-0915
0915-0930
0930-1000

1000-1015
1015-1130

1130-1300
1300-1430

1430-1445
1445-1600
1600
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WEAPON SYSTEM MANAGEMENT
REQUIREMENTS DEFINITION
MEETING
16-17 SEP 1981
- AGENDA
16 Sep 1981
Opening Remarks
Administrative Comments
Requirements Definition Overview
Scope of Meeting

Definition of Current Requirements

Break

Definition of Current Requirements
(cont)

Lunch
Definition of Future Requirements
a. Organization involved
b. Principles involved
c. Decisions of requirements
Break'
Requirements Shortfalls

Adjourn for Day

Gen Waters

Col Utt

Col Utt

Col Utt

Working Session

for Balance
of Meeting




0830-0915
0915-1000
1000-1015
1015-1030
1030-1130
1130-1300
1300-1430
1430-1445
1445-1600
1600

3-38

17 Sep 1981
Objective Definition
Review/Define Policy Constraints
Break
Review Alternatives Approach
Application of Alternatives
Lunch
Selection of Alternatives
Break
Review and Documents Results

Adjourn
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FOR
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PURPOSE: This annex was prepared for Weapon System Management Per-
spective as a quick reference to highlight some of the major fore-
casts applicable from the basic document. Forecasts from basic
document are repeated here and those added, considered appropriate
for Weapon System Management, are indicated by (Added) at end of
forecast. Discussion and guidance for the forecasts are contained
in basic document.
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A. Corporate Level Qutput - EQUIP

1. Definition. This is AFLC's function of supporting or
accomplishing acquisition and the introduction of weapons and
equipment into the inventory. It includes capabilities acquired
through purchase or modification of existing systems and equip-
ment (Note: modifications for cost reduction are not included).

v ——— e craieic 1 G
-

2. Forecast.

a. Technology and strategic material availability pres-
sures will ﬁUSh the "equip" function to introduce systems and
equipment that cause a continuing movement of repair towsrds
depots as well as reductions in the quantity of repair and main-
tenance of equipment and replacement spares. Contrasting with
this, the character of future wars, such as minimal waraning,
logistical vulnerability, etc., may demand disposal of repair
capability and prepositioning of assets.

b. Funds availability, raw materials and industrial pro-
cess availability, clearly indicate a new level of interoper-
ability with both other services and allies will occur in the
future. In addition, these same factors forecast new levels of
source dependencies for such things as msterisls, finished pro-
ducts and entire logistics functions.

c. The pendulum of weapon systes modernization is
expected to swing from new acquisitions to modernization through
comprehensive modifications.

d. Introduction of new technology produces new problems that
are often repeated in subsequent systems. System Management requires
a capability to crossfeed these problems and solutions. (Added)

e. P&tential loss of assets to enemy actions will require
methods of assessing the threat to logistics and means of adjusting
inventory levels for those losses. (Added)

B. Corporate Level Output - uaidtaln

.m.-l. Definition - T 3-1;'A3£03§ifﬁnction of ;uiéb;;zhg the .
existing force sfructugt in a peacetime mode; i.e., maintsining
operational war readiness. -

2. Forecast: -

a. The management orientation of AFLC avill continue towards
commodity or item management. However, the orientation will be ag-
gregated by weapon system for budgetary purposes and to support impact
(what if) assessments. (Added)
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b. It is forecasted that weapons of foreign manufacture
may well enter our inventory; in addition, there is a strong like-
lihood that the use of foreign contractors will become signifi-
cant, if current policies are continued.

c. The technological forecast of increasing complexity
of both systems and equipment indicates that the organic work-
forcedcgpability (in terms of training and skills) may be
exceeded.

C. Corgorate Level Ouiput- Conversion to War (or other
contingency):

1. Definition: This is AFLC's function of converting
to a war or other contingency footing. It includes all tasks,
formal or informal, to make the conversion. For example, doing
all one time tasks of getting a specific tactical unit capable
of deploying or a receiving site capable of reception, making
all internal changes to operate on a war footing, etc. Although
the emphasis here is on output, organizational management tasks
critical to the conversion are included.

\
2. Forecast:

a. Forecasts affecting conversion to war are:

(1) The characteristics of future wars will
include minimum warning time, high dispersal, high intensity,
and operations from bare bases in addition to those types of
wars we have previously fought or prepared to fight.

(2) Technological complexity snd component
reliability will increase significantly.

(3) There may dbe a shortage of {oun people
with technical backgrounds for work at base-level maintensance.
This, coupled with increased complexity, will lead to & swing
toward depot-level maintenance, possibly resulting in the demise
of intermediate-level maintenance.

D. Corporate Level Qutput - Sustain:

1. Definition: This is AFLC's function of applying
the necessary means to provide the "Maintain" functions under
the range of. adverse conditions expected in war and other contin-
gencies., Examples sre:
" 8. The stress of sustained usage rates beyond
the normal progranm.

b. Bstablishing an alternate method of support
when the primary means has been destroyed.

c. Carrying out operations under attack, etc.

2. Forecast: The mix of weapon systems will be broadened,
in terms of age and technology represented, due to the increased
- emphasis on modifications, -

PPN .. P . '._3.-~-_:‘\A.~__=
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E. Corporate Level Function - Logistics Readiness:
1. Definition:

a. This is AFLC's function of developing and imple-
menting, before war, methods of compensating for shortfalls
in its wartime mission caﬁahilities. The task is largely analyt-
ical and deals with all shertfalls caused by such things as
new enemy capabilities, inadequate resources (budget), environ-
mental changes (political, physical, or economic), or any other
similar events.

2. Forecast:

- -

a. There will be continued difficulty in
funding requirements that do not contribute to visible, opers-
tional readiness (MICAP reduction). This, combined with the
gap between peace and war, may create'a relative inabjlity
to fund logistics war readiness.

b. Vulnerability of our lngistics infrastruc-
ture (in peace and war, in-theatre and in the %I) to degtruction
or disruption will become resl.

c. Growing pressures to integrate Allied
loglstics support into war plans (and into peace time loglstics
infrastructure) will create a new readiness congiderstiog.

- e W Lo cmm——




e i A e e e

3-50

STIV4LYO0HS 3W0IY3A0
0L S3HIVOYddY IAILYNYILTY 9NIOT3A3A NI g3sn @

81-C Wdv WOYd @3d6713A30 e

SITIINIYd INIWIOYNYW WILSAS NOJYIM




3-51

STIV4LYOHS INIWIOVNVI
W3LSAS NOdV3IM ONIZILIYOI¥d/ONINI43Q NI @3sn o

SINFWNJI0Q ‘A3A0YddY
ANYWWOD/4VSN WOYd Q3LIvYLsay -

STIVA1Y40HS »31V¥0dY0J. QLYY WALSAS NOJV3M ©

STIV4LY0HS 13A3] IV




3-52

"IO110N 1dI3)34 GNY ‘NOILYIIJIINIQI W3LI “ALITIGISIA
13SSV LISNVYL-NI 3AIAOYd LWHL SNOILVIINNWWO) 3JAVH OL -

"JAIMTTYOM SNOILVYIdO 4V
J11490W ONY @3XId 14¥0ddNS 01 NOILYIINNWWOD 40 SINIT d40713AIM OL

SIHIV0NddY
J1vVNOIAVNT 39 T1IM SNOILYIINNWWOD ‘€ TIV4LYHOHS

SNOILYN ATON3II¥d Y3HIO HLIM SINIWIONWYUY
140ddNS SITLISI90T TWYILYIIE ANV ALITIGVYIJOYILNI ISYIYONI OL

W31SAS NOILVWYOINI W3LSAS NOdY3IM Q3AOHdWI NV d073A3Q Ol

S3HIVOUddY
"SNOTLVIO0T 3Y3LSNY NI L1¥0ddNS 31YN03AY 3AIAOYd 1ONNYD 214V T TIV4I¥OHS

ONINNYVTd INIWIOUNYW
WILSAS NOJV3M Y04 STIVALYOHS




T e e et et o St 5 e o v

!

3-53

SdIN VYN0 --
SSINIAYIY TYNOILVYIAO FAOHWI -

SALLINIAVdY) JYYMLI0S --
WIYILYW EVIVAY -
SINIWIYINOFY 39¥NS 13 -

1STIANYXT ®

STIVALYOHS WWd -
SLIVAWI 3IVATVAI -
STI4LH0HS ONILVAIVAI Y04 VI¥3LIW) @

1143W 40 SUNSYIW

-
ot




S CHD

3-54

NOI1d1¥IS3a INIWIOVNVW
W3LSAS NOJV3M 39NVY-INOT

. —— et -

4




e ——— e et

3-55

NOI.1d1¥3S30 TWNOILONAS LNIWIOUNYW WILSAS NOdVIM 3INVY-ONOT

S1dIINOD LNIWIOYNVH
% 140ddnS SIILS1901

-

ININNVd

W3LSAS 140ddNS

aNv

NOdY3IM Junind

ADILVULS 1439N0D 1439N02 L1439N0) R :.:Ezwnwu%w

NOILISINDOV 1404dns A1ddns | | | NoTLva1311NGOT TWNOI 1V4340 JLAVLN0dShVYL
-uwumwucﬁ%u 1439N02 1d39N03 1d39N0D 1dI9N0D 1d39N02
I INIWIUNI0YY ONTONNA SINIWIWINDIY IINYNILNIVH WILSAS VIVO

-2




Sindino

. 1d39N02 1439N0)
INIWIOYNVW : 140ddNns

$311S1907

$SNOILVZINVOYO

1d3INOD TWYNOIIVY3d0 133W OL
SINIWIYINDIY SIILSIOOT INIWYILIA “t

S3NN0SIY JuNind 318ISSOd )
30 S1JVdWI SJIISID0T INIWY3L3Q °€

S3IY0T0NHI3L JUNLIN 3741SSOd
b 40 S1IVdWI SJILSI90T INIWY3L3IQ@ °¢

SILVWILSI YIMOINYW Funind
40 S1IVdWI SJILSIO0T 3INIWY3LIQ “L

3-56

$SNOISIOI0
]
w sa/7w
| 0l SWILSAS 140ddNS ONYV NOJV3M 3unind
m 1d3IN0J) INIWIOVNVH ~1d39N0D
. | WILSAS NOdYIM D14V | . .Aumuuh|n;
~ _ \ﬁ , _ , 07/44v1SHIY
. A931VY1S “1d39N0D 1d3IN0D
w NOILISINDIY 1N3WIUNIO0Yd ONIaNNS
| SID1AY3S WIHI0 [ | 037s0]
[ /¥10/Wi/01 | 01]. | WOJCYIW/\YW/01 | 1d39N0D 1d3INOD
143IN0D 1430N0D 1439N0D WILSAS | ALITI9VLIYOdSNVYL 1d39N0D
NOL1VI141IN3QI L SINIWIYIND3 IONYNILNIVH YLy ANOLINATYLIS]S TYNO T LvH3d(

- ‘ i . CINGNT

e A A~ = e - =




NOTLdI

47530 TYNOTLONRE INTWIOUNVW WILSAS NOJVIM JONVE-QINW

Pigidh B

(1) v

’Ysﬂ— QIN0UddV '

1

{¥01512130
#O1130008d)
WO1L1S1002V

~
9
- 1Nt S
v
[

\ 1 1 1 1 1 1 1 |

WO1LYLSSVAL ety Fothut A WLl 0t sonns/azoons | | St inaans et

i01NA181S1a 1904d0S A14d0S NNDO-038 /SN INOISTADES BN INBdTAbI 0NN
-

e ot A e e e
s e A e e A P b A s

-

ININDISSY NOISSIM

! B

{awd)
NOTL1SINDIV

SHIM §4VU0 NITANY '

L

14300 NIV
¥ 5604405 SI11S1907




NOI1dI¥IS30 INIWIOVNVUW
WILSAS NOdV3IM IONVY-QIW

B £ 4

PR S




sSindino

SNOLLAT0S JAILWNY3LTY 40
SNOILYIITNdWI SJILSI90T

SNIW 40 TYAOUddY
/01 SNOILYGN3IWWOJ3Y

JINVWHOJY3Id NOISSIW
¥04 aIYINDIY
SA33N SII1SI901

3-59

T

L

ov/av
/S0/WW/27¥/31/0%/01

{SNOILVZINVOYO

W3LSAS OL GIN9ISSY SINUNOSIY
40 T3A37 JHL NI SIINVHI Q3133dX3
/GINNYTd 40 LOVIWI INIWYILIA 2

SNOISSIW
03NDISSY Wy04y3d 0L a3YInbIY
ALITI8YdY) 1404dNS INIWY3LIa °L

M3TA3Y SNIW Ldvia

130ddNnsS

$SNOISII3a

SNIW
14vda

SNYd dYM

4vsn ANV 140ddNS SII1S1907

1d3INOJ INIWIGYNYW

S1ndNI

24



e ———— e A

3-60

sindino

avd

MOT/¥01 :SNOILVZINVDYO

SINOLSITIW/SIINAIRIS INIWYALIQ °€

JNUNOS NN INTWYIL3E °2
(S)4d0o NOILIV 3INIWYILIQ “L

1SNOISIOIA
INIWd013IAIA avd
SNOILYIIdWI 1NIWNDISSY I
324N0S3Y | NOISSIW

S1NdNI




——

SindLno

INIWNIISSY
NOISSIW

X¥X  :SNOILYZINVDYO

3-61

ANIWNIISSY NOISSIW INTWYILIa -y

*SNOISIO3q

INIWNDISSY NOISSIN
i
!

QwWd

i e i
et cm———

S1NdNI

_h__,;-ﬁ.._.rm




3-62

Sind1ino

NV1d JONVNILNIVW
%Hq__ am% 0L SIONVHD H04
SNOILVONIWHOIIY

d07

/¥01/M01/21W/QW/¥W/ 101 SNOILYZ INVOYO

LIVYLNOD SNSYIA IINVOHO ONIWWOI3Y 2

NV1d

JONVYNIINIVW 40 AJvnDIaY INIWY3LIQ 1L

*SNOISIO3a

M3IA3Y NV1d JINVNILNIVW

T ﬂ ﬂ | T

“Sung | fove| [ Sutumven | o QS|
JONVY-9NOT /Sd0
S1NdNI




n = e e e e it

3-63

Sind1ino

$S1d
ASUM

NOISIAY dSTI oL
1SSI 11dNI

1sS1

1NdNI
WOd

IS4V/WOILYW/WS /WI/ 1407

*SNOI1VZINVOYO

213 “7SA INIWY313Q

NOISSIW JWILUYM
404 SINIWIYINDIY INIWYILIQ

NOILYY3Id0 IWILIIVId
404 SINIWIYINDIY INIWY3ILIQ

$SNOISIJ3a

SINIWIYINDIY 13TYILvK

1

r

TT ] LT

ALITIGVIIVAY
324N0S3y

Viva ¥Ivd3y
/39vSn WNLIY

NOILVZITILN
Q3NNVd

STv09
SIILSION0N

NOILWINOI4NOD

W3LSAS

‘avd

S1NdNI




o e p—— i e

3-64

S1nd1no

NYld
NMOQ-038

/d01/M0

WI/WS
7/¥01/MdQ/WOOCYW S SNOTLVZINYDYHO

3s

AYOLN3
L40ddns

€SS1a/%MSYM “1SST INIWYILAA '€

S311IN18VdY)
ALITIOVd aWIN0O3Y INIWYILIA °¢

SW31SAS
ANI ONILSIX3 HLIM INIWAIND3
40 ALITISILYdWO) NIWY3LIA °L

1SROISIOAA

ININNVTd NMOG-Q39

, [

|

SW3ILSAS ¥3H10 ¥O0d
SNY1d NMOQ-Q38

SNLV1S

$31LI19VA OWd/SN3W

S1d30N0D

S1ndNI




3-65

£

SWILSAS INTHUND 40 1NO-ISVHd ‘2

ALITIGVYIJOYIINT °T

*SY0LIv4 NOISIIAd

ONINNY1d NMOG-Q3d

S S o s S TR, e




e e g . At e e

3-66

Sind1ino

NI SNOISSIWaNS
Svd d0A4/WOd mmpﬂﬂwwmw
: SNOLLVZINVOYO

SW3LSAS ¥04
SINIWIYIND3IY INIONNS INIWHILIQ °L

$SNOISIJ3C

————————

INIW3IOVYNYW INIL139an8 OGNV SONNd

13431 SINIWIYINDIY
INIGNNd @31I3r0¥d RERLEIR !

S1NdNI




3-67

ALIYOTYd WALSAS °T

SNIVLS JIAD 41T WILSAS °T

*SY0LIv4 NOISId3a

INWIOVNYW 9NIL39aNd ANV SANN

s e e ——

R TR P s




3-68

S1ndino

<h<mz«mmumwmww dST1 0L LAdNI SINIWIUINDIY SININIHIND3Y SININININDIY
140ddNS ATddns | [S3TONI9Y ¥IHLO NOILNGT¥LISIO 391 AYISHLNI
NV A1ddNS
T Aﬂ
] C ‘
2 SNOTLVZINVOYO
SIALLYNYILTY INIWHILIA ‘b
STIVAIHOHS INIWYILIA °€ .
SINWIVINDIY NOILVWOLNY
VAVO NI S3IONVHD INIW3LIQ °2
a3033N
HOVO¥ddY LY0ddNS ATddNS INIWEILI ‘L
TSNOISIO3A
" ONINNVId L¥0ddNS Alddns
T T
ALTTI8VdY) ALITI8VTIVAY SQ33N 140ddNS avd SQ3IN 1¥0ddNS ALITIGVAVD
JINV3Y0 SGNN4 $I11S1907 IWILIIV3d SITLSIO0T INILUVM YOLIVYLNOD

S1NdNI

————

M




3-69

SINTWIYINOIY ALITIGUNIVINIVW ONY ALITIGVITRY */
ALTOVAYD JONYNIINIVW HOLOVHINOI/IINVONO *9
ALITIGYVTIVAY T3NNOSY¥3d °S

4I¥d3Y 40 I0UN0S ‘h

W3LSAS 40 ALIXITdWOD WIINHIIL ¢

1d30N0D JONVNAINIWW °Z

1Y L4Wd T

*SY4012v4 NOISIJ3C

ININNVId 140ddNS A1ddnS




3-70

S1ndino

SIINVHD
W31SAS Viv0

dsSTI 01 1NdNI
9NINOISIAQYd

WOJCYW/Z01/0W/10T/WS  SSNOTLVZINWOYO

S4dd/IN3WIYINDIY 4071 INIWY3LIA
SINIWIVINDIY LdY/VSTIY INIWYILIA

$S300¥d NOI1YJIJIIN3CI W31l
/ONINCTSIAOYd 31vIdd0dddy 3INIWYILIA

($19/S21) 140ddnS

9INVOY0/H0 LOVYINOGD INIWYILID
$SNOISIO30

E——

9NINNYTd NOILYIIJIINIAI OGNV ONINOISIAOYd

A

'l

=

avd

NVld 1¥0ddNS

SNOILVI¥dO¥ddV 31151901

INIWIVINDIY
ININIIYIS-Id

SINdNI

l




NOTLV.I¥OdSNVYL 40 ALITIGVIIVAY ‘&
V1va TWIINHIAL 40 AJVNO3QY ‘¢
SYIGWON “SNOILYI0T “ST3AFT TS 40 »h~4~m<4~<>< KA

3-71

S3dAL ANV SY3GWNN INIWAIND3 1¥0ddns °T

*SY0LIv4 NOISII3d

ONINNYTd NOILVIIJIINIAI ONV ONINOISIAOYd

[ Jem— —— — - R




———

e i gt s ot s

e s ———————— o e . e S e

3-72

sSindino

ds1l 01
1ndNI

SIONVMOTTV
40 31avl

0dS3IS/WWW/Sa
/MdQ/WS/Z01/401/M01/¥01  :SNOILVZINVOYO

AJvnD3IAY ¥04 MIIAY ‘L

i

ININNYId 1¥0ddNS INIWdIND3

$SNOISIO3C

NYd
NMOQ-039

NV1d
JONVNILNIVW

S1NdNI

—————




—— e ————— e e~ -+

e ———————

3-73

Sindino

wva ds1l ol SINIWIYINDIY
1ndNI S311ITIovd

4

201/SQ  *SNOILYZINVOYO

SIINVHI
W3LSAS VIVQ 31VINdOUddY 3INIWYILIQ °b

SINIWIYINDIY 3IDUNOS3Y INIWYILIQ €

SINIWIIINDIY S3IA0W
HIHIO ONV/OVW/YIVD0T INIWNIL3Q 2

SINIWIYLINDIY
/S3111118VdYd SITLITIIVA
CONV ONITONVH STVIN3LVW INIWY3L3G °L

*SNOISIO3a

9NINNYTd NOILVI¥OdSNVYL/NOILNAIHLSIA

SINIWIYINL3IY NV1d 140ddNS avd
REIL.ERL Addns

SLNdNI

N VU



e

3-74

S1ndino

*SNOILYZINYIYO

*SNOISIJ3a

T“"“\lll\'lhll."lll

9NINNYTd SWILSAS viva

S1ndN1




3-75

* SNOTLAI¥IS3A INIWIOUNVW
W3LSAS NOJVIM JINVY-1YOHS

}




e i e A e s o o g e

3-76

WP NV 4S

e e e —————— e ST T

SNOIL

TvYS0dsIg ®
: FOVHOLS NOJVHM
IOW LIX QOW .
[ 5NINOISIAONA.
TYILINI
80dans
NO . , TIYMLIOS
IIWVINDIINOD gLIS TVILINI ﬁ Q3043aW3
(SIANTONI)
1S3AN"IONI) NOILONN onatuww%mm
azuzww¢z<: Idoadans IO
NOILYOIJIAOW NOJVAM STSATUNY
_ _ ——"NOTIOV I
v01/21avV : NOIIVILINT
gOI1430 _n NOILOTOST
TOMINOD WIALSXS WaT908d 40
INIWIOUNYW WS NOILINIJZA
WALSAS NOavaMm | __ ___ .. e )
. NOIIVOIJIINAGY
: muzmummwomm WITd0ud
IN NYW ﬁl:lunuuwug
FONVNALNINW : WILSAS NOJVIM ERTTITET]
N | . /NOILOV d0
uwwuwwau _ NOIIUNIQNOO0D
3 SNOILOV
1d /SINNOSIY IO
315 NOILOTNIATY
: SSTUO0UA
TOdLINOD
(SEANTINT) (S3ANTONT)
ONIUIINIONT L (SIAATONI) : SINOINHOIL
TVINIINYLS JH0ddns a1d1d NO1LNT0S
NOJVAM /Wa1aoua 30
NOILIINIJIIA




3-77

Sind1ino

SINIWININDIY SNOI LOV $1H0d3Y 140ddNS K1
ONIGNN4 a3¥INDIY SNLVLS ¥04 15303y
I/WI/WS  :SNOTLVZINVOYO
NOILOV dN-MOT104 INIWMILIG ¥
NOILY93499Y
40 dNGTING 40 SNLYLS INIWYILIA '€
NOILYSI99Y 40 GOHLIW INIWNILIQ 2
S033IN NOTLVOIWOOY INIWYILIA ‘I
:SNDISID30
NOILYDIY9OY WILSAS NOJVIM .
—F
T T _
S1NSY m%ummwm SINIWIYINDIY a4 Qv 1SI1 1404dNS
NOJCVMW s SH4 STUVdS TVILINI
SINdNT

s




e e e i =

3-78

SNLVLS NOILV9FY99Y ‘¢
(3dAL NV ALTLINVND) Q3LS3N0FY SWALI °C

SNIVIS NOILISINOAY *T

*SY01Jvd NOISIJIC

NOTLY93499Y WILSAS NOJYIM




P

S1Nd1no

43040 SW3LI
G3NOISIAOYd

SNOILIV 90TV1VI
404 1S3nd3IY

SIN3WIYINDIY INIONNA

ONIONNS anss1 | | 91v3/vL

1S11
ONINGISIAOY
Q3141004

SINIWIYVINDIY
140ddNns
Alddns

-

T T J

=

3-79

i)

701/07¥/2071/9W/WS  $SNOTLVZINYDYO

SINIW3YIND3Y INIAGNNI INIWY3L3Q
SW31804d AY3AIT30

3AT0S3Y 01 SNOILOY 3INIWY3L13Q
3INA3HIS 40 SNIVLS 3INIWY3L3Q
avd INIWY313a

IN3WIYNI0Yd 3ILVILINI

SW3ll

40 H1d30 Q30ay/IVILINI 3INIWY3ILd
S3LVAIANYD SW3LT WYM 3INIWY3L3Q
SILVQIONYD SW3LI TSSI INIWY3L3Q
$300J JWI/JIS4/4WS 3INIWYILIQ

e e e
—NMT WO o

$SNOISIJ30

ONINOISIAOQYd WVILINI

[4 r

[

I

|

SINIWIYIND3Y

@3S

1SI7 Slivd
YNINOISIAOYd

3I110N N9IS3Q
JONYHD WILSAS

viva
Wvd90ud

140ddns
SJILSIV0T

S3IN0S

sinsy

ONINIFYISIUd

SINdNI




e e e M et - e = e e b

3-80

GOHLIW AYIAITIC ‘¢
SINIWFHINOIY IINAIMIS 2

SWALSAS NOdY3IM 40 ONIWWVYI0Md ‘T

*SY01Jv4 NOISIDOAC

ONINOISIAQYd TYILINI




3-81

SindLno

SAQOHL3W
SISATYNY V1va

SAQOH13W NOIL1J31109
Viva IONVYNIINIVW

NOILVWHOINI LNIWIOYNVW
SJI1LSI9071/3INYNIINIVH

SINIWININD3Y _
$394N0SIY SdIW

r

T

JW/WS/WI  *SNOILVZINVOYO

SINIWIVINDIY $IJYNOSIY INIWY3LIA
SW37904d

3A70S3Y 01 SNOILIV 3IMIWY3L3Q
SISATVNY viva 340 AdvnD3ay 3a123Q
SW37904d

ALITIGYIT3Y/IINYNILINIVW AJTINIAT OL
NOIL1J37103 Viva@ 40 AJvnb3av 301330
SINIWIVINDIY/SAOHLIW

NOILJ37100 01 SNOISIA3Y d0713A30
SW31804d NOI13377100 3NIWY3IL3a
NOIL1J3710J viva 40 SNIVLS INIWYILIQ

*SNOISIJ3a

ONILY0d3Y AINIIJI430 TITYILWW
/NOILIITI0I VIVA FINVYNILNIVMW

‘v
€
KA
1

S T

vivad
NOILVZITILIN
/SNVd

$304N0S3Y $911S1901 01314

viva Si40d3Y

SWI1804d

SW3780Yd SITINIOV/SH4

/SNLV1S dINW

/SIIIAY3S Y3H1O

S1NdNI




3-82

ViV 3HL 40 ALITIGISSIV/ALITIAVIIVAY
(1YW40d 1NAINO) SWYY90Ud SISATUNY ¢
SINIWINOIY Yiva °Z

SAOHLIW NOILIITI0D T

*SH013v4 NOISII3q

ONILYO0d3 AINIIIIHIQ T131YILVW/NOILITTI0) YIVA FONYNILNIVMW




S1nd1no

S13AI
Y3HOIH 0L
S130d3d
INV1ISNOD

"3
‘JINYNILNIWW
‘Wl 0L
JINVISISSY

(uW % ¥1 01)
S311I718VdV)
$211S1901

Avaa3a3d
yisn

‘13
“JONVNILINIVW ‘WI
0L IINVLSISSY
404 S1S3n03Y

NOILYWYOANI
139an8

NOILV
40 S3SUN0I
G3AN3WW0I Y

L

T

3-83

I

WI/01/WS:

‘SNOILVZINVOYO

0l zuzz\h<==\zo=mhmw~mmqum 'L

404 HONW MOH GNv SONNJ TVYNOILIQQY
404 1S3nD3Y A4ILASNP OL NIHM 30Id3a °9
S3INQIHIS/SNOILYIOTTVY 3JUNOSIY

01 SNOISIAIY Q3033N 3NIWY3I13Q °S
S3UNOS3Y/SAIIN/SISATYNY NOdN a3Isve
SW37904d W3LSAS O1 SNOILNTOS 30I03a ‘¢

S3ISATVYNY ¥04 SGIIN INIWN3ILIQ °¢€
13W 9NI38 J¥V SINIWIWINDIY

NOISSIW ¥3Sn 1VHL 3INIWY3L3Q °2
SNLYLS WILSAS NOdVIM INIWY3L3Q °L

]“““

NOILVY93IAINI LIN3IW3IOVYNVW WILSAS

T

1YHM

*SNOISIJ3a

[

— ]

SINIWIYIND3IY
NOISSIW

SNv1d
NOILJY
W31SAS

JINVAIND

SW31804d
W3LSAS

04NI
SaNNd

NOILVYWYOINI
139an8

S1NdNI

S




= T A o et S s

3-84

ALTYOHINY 40 INNOWY ‘9

SNOISIAZY IN@IHIS ‘g
SNOILYIOTTY/S INFWIAQYAWI /STIATT J2MN0STY h

SINGINHIAL ONINIVYL SnLviS ‘¢
NOILYWYOANI 40 ALIVIVIIVAY ‘2
SINBINHIAL SISATWNY T

*SY0LIV4 NOISID3Q

NOTLVYOIINI INIWIOYNYW WILSAS




e st et e aa o

3-85

SindLno

JINVLSISSY
TYIINHI3L

SNYd
JALLVNYALTY

SNLV1S
MOILVAILDY

SNLVLS
INIWd1nD3

WiM HLIM
A33a 18SI

A

01/0v/WS/0dS

*SNOILVZINVOYO

SINIWIYINDIY INNOSIY INIWY3LIG °
SIN3WLSNCAY ITNQ3HIS 3INIWHILIE

03XOVYL 9NI38 SI 3TINAIHIS
NOILVAILIV 3HL 41 INIWN3LIQ

SNLVLS ALITIJvVd INIWM3L3Q °
0Iv3 3INIWY¥3130
$S79/9S4M/71SST NI4T °L

NOILVAILOV 3LIS IWILINI

o0 O

N ™M oo

*SNOISIJ30

i*ﬁ

SINIWIYIND3IY

SW4

S3N0SIY vl

TSSI

IN3WND0A
ad

S1NdNI

ar

LS




3-86

INWdINO3/AI0LS ONILSIXT °T

*S¥01Jv4 NOISIO3A

NOILYAILIY 3LIS TWILINI

]




g e s = e e = e

——— Tl T I, T ey

3-87

SINIWIIINDIY

S31IN31I430
0°L /SW31804d

NOILYWHOINI

314100W

SWILSAS
a314100W 40
JONV1d3DV

L40ddns
W49/349
404 153nD3y

annd

JIIAYISHUILINT “HOLIVYINOD IINVIYO
--3ONYNIINIVW 40 XIW INIWY3L3Q
ALITIAVdYD

INS 40 AJvND3IAY INIWY3L13Q

s°0°1 40

AJV¥NIJV/ALINTIAYIVAY INIWY3LIQ
SINIWIYINDIY

GNN4/SaNNd 40 NOILYI0TTY 3INIWYILIQ
SW31804d JINVYNIINIVW

3AT0S3Y¥ 01 INDINHIIL 3INIWY3L3aq
SW31903d JONYNIINIVW 'INIWY3IL3IC
YOLIVYINOD QNV SWO2CYW N3IIML3g
SIN3WIYIND3IY IIV4YIINI 3INIWYILIA
349/W49

a341nd3Y_¥od m%zw:uwz<x¢< INIIE3L30
SINIWIIINOIY 349/W49 INIWYILIQ

JONYNILINIVW

WI/01/WS .
: SNOLLYZINYDMO|

—_— IShoISA

.
N o <\ (Y- ~ (=}

T ﬂ‘ ﬂ T

[

SANNA s°0°1L

SINIWIYINDIY
NOILVIIJIQOW

NOILVZITILN
WILSAS v

SINIWIYINDIY ¥
3INA3HIS Wad

NIV
140ddns
JITAYISHIAINI

S1NdNI

it




e r A A e e

SIYNOSTY/SINBDINHIIL/SITLITIAYYI JINUNIINIVW */
SINIWIIY L140ddNS IDIAYISYAINT *9

IV 'S

JONUNILINIVW ¥3A0 ALTHOHINY ‘h
JONIDSTI0SE0/SINIWIINVAQY TWIIF0TONHIIL ¢
N9I1S3d WALSAS ‘¢

- ST3A3T QVOTHYOM FINYNAINIVW °T

3-88

S401Jvd4 NOISIOAd

JONVYNILINTVW




e o et =

3-89

Sind1no

3NA3IHIS
TOUINOD
NOISO¥Y40I

WY¥90Yd
ONTHOLINOW

SINIWIYINDIY
334n0Ss3y

(soL
‘s01J1)
S3x14

WI/WS/JTv/300

*SNOILYZINYOUO

SINIWIYINDIY 32UN0SIY 3INIWYILIA
W3790dd 40 XSI¥ Al3dvS INIWY3LIA
T0¥.LNOJ/NOISOUH0D
404 SQOHLIW 9NIYOLINOW 3INIWJ3ILIQ
T0YINOD NOISOYY0) ¥0d4

3TINQIHIS 31vH313330/31vd373IDY
S3XI4 NOISOY¥¥0) 3INI430
SINIWIYINDIY

T03.1N0D NOISOYY0D 3MIWY3L3A
viva Q1314 WO¥d SON3YL 3INIWY¥3IL3Q

.
— N < w O~

*SNOISIJ3g

TOYLNOD NOISOYY0I

el |

Sannd

A907T0NHI3L
7041NOD
NOISOYY0I

SQUYANYLS
3vsn

AJ0LSIH
NOILVZITILN

W3LSAS

S14043y4
UREDE

NOILVZITILN
WILSAS/SNVd

S1NdNI




3-90

STIAIT IUNOSH  °S

STOHLIW/A90TI0NHIIL TTOYLINOD NOISO¥H0D ‘h
WILSAS ONILYOdH ‘¢

SAOHI3W ONTYOLINOW/NOILJIdSNI '¢
SINIWINOY/STIVIYIIVW MIN T

*SY0LIvd4 NOISIJAT

T04LNOD NOTSO¥H0)




B T W D —

3-91

Sindino

WYY¥90dd
dIsyY

SQOHLIW
NOILJ3dSNI
/ONTHOLINOW

SINIWIYIND3IY
- 324N0S3Y

S3X14
(3GN3WW0I Y

J0T/WS SNOI1VZ

INVOY0

dISY 40 SNLVIS 3INIWY3L3Q

SQOHL3W
NOILIIdSNI/INIYOLINOW d013A3C

SINIWIYIND3Y INIONNS 3INEWYILIQ

: SW3T180dd TWHNLINYLS
403 S3IXI4 (INI430) 3INIWYIL3Q

W31804d
ANY 40 JSIY Al3d4vS 3NIWY3130

viva 13374 NOdN Q3svd
SW31904d TWUNLINYLS 3INIWY3L3d

dISy

$SNOISIJIa

9

L

r

J1 ]

—

AYOLSTH
NOILYZITILN
W31SAS

SNOILVII4IJ3dS

S31vd/SNY1d
NOILVZTILN

S140d43y
(RE)E]

S1NdNI

i




3-92

ALTYIIINT TWINLINYLS ONIAOYWI ¥O4 SINDINHIZL ‘¢
SAOHLIW NOILIIISNI/ONIYOLINOW *Z

STYIYILVW/SNOISIT MIN 'T

*SY01Iv4 NOISID3a

dIsy




3-93

SL1NdLno

SIN3W3Y¥INDIY
334N0S3y

14043y Snivis

WYH90Yd d1d 00W/d1N

TTtCt WW/301/WS/2TY  SNOILVZINWDYO

WY490¥d dId 40 SN1V1S INIWY3L3Q
SINIWIYINDIY 32¥NOS3Y 3INIWYILIQ
SQOW ¥0d S3ILVAIANYD 3INIWY313q
W37804d ALITIGVIIVAY INIWH3L3Q
W3180¥d

ANV 40 JSIY Al3dvS INIWY3L3IQ °
SOOHLIW ONTHOLINOW 3INIWY3L3Q
SW3T804d ALITIGY
-NIVINIVW/ALITIGVIN3Y INIWY3ILIq °

. L .
N ™M WO~

—

$SNOISIO3a

dId

Sam

— 1

SdIW

SNYVd
NOILYJIJIQOW
W3LSAS

$324n0S3y

S31vd/SNVd
NOILVZITILN

SNOILYJI41J3dS
TYNOILVY3d0
W31SAS

S140d3y
a1314d

S3Ivd NIv4
WALIV/I3dS

S1NdNI

A..c.




3-94

W3LSAS 40 3417 @ILI3rodd °h

SW31904d AJTINIAI 01 @ISN WILSAS INILYOW ‘¢

(314100W 39 OL WILSAS °T

STVIYILYW/SININOWOD 40 1¥Y-3HLI-40-3IVIS T

*SY0LIv4 NOISId3C

dId

VTR




3-95

S1nd1ino

: I
sinawauinbzy | | NOTLVININIIAL || SALVLS ) ) SN gony | | Sisanbm| | suacdo
INUN0S] 35VHOUNd YUOM
/193410 01314 | | ONIWHOOT
T T
1 |
VW/OV/WS _:SNOLLYZINVDYO
SWd_L80ddnS Ll
SWI80Yd/SAIIN 40 SLOVAWI INIWMILIA 0L
~ 7 SNOILAT0S 31815504 INIW4IL3A °6
| LIUIUIY
08/2 40 NOILISOJSIQ NIWNIL3A 8
S30UN0STY
IOWYIS 40 HOLLYIOTY INIWMILIA -
SOOHLIN SNIYOLINOW INIWYILIQ 9 .
SINIWIYINDIY 3UN0SIY ININILIA .°§
dNIMYW WYL 1H0ddNS G131 INIWM3LIA P
| S1S3N03Y WIDIdS ¥04
SINIWAIHS 40 NOILYNIQU00D INIWMILI0 °€
SWILSAS ¥04 SINIT
NOILVO14100W/Y1Vd3Y 31¥¥313030
~/30W4I1300V 01 Q33N INDNELI0 -2
1404dNS 01314 40 SALVIS INIWMILEA "L
: SNOIS1230
140AdNS 01314
T aw ¢ﬁ T
NOLLYWHOANT SIS | | caounoszy | | SWITEONA/saaaN | [ swvid | | ssn@
30UN0S 140ddnS | | WALSAS NOdY3M SH4/WOICYH avn || Asan

SLNdNI

B

}pe o o gt g ee e = ¢




3-96

ST3A3T 3YN0SHY

STINA3IHIS NOTLYIIA1a0W

ONINIVHL/SY3EUAN Wy3L @314

SNLVLS W3LSAS NOdvIM

*SY01v4 NOISIOAM

1¥04dNS @1314

s




3-97

Sindino

SINIWIYINDIY mummm_%.m_ 140ddNS WI/HS
‘ ONIQNNS o 404 S1S3nb3y

WI/WS/4X/01 :SNOILYZINVIYO

SNV1d INIWAOTd3Q 30 SNOILVIITdWI
/S1NIWIYINDIY SIILSIVOT INIWYILIE L

$SNOISIJ30

Tnnnunnnnnnnnnnnnnnunnnnnunnnnnnnnnuunnnnn

JINVISISSY 1IN3WAOT43A

JONVISISSY
31vadn/SNvd
Sann4 IN3WAOTd30 ¥Od INIWAO430

$1S3nb3y ¥3asn

S1NdNI

PR




mhzu:>oqmun 40 Y3EWNN 'S
(ALITUNOWW0D) NIISIA/WILSAS ‘'t
STINAIHIS/SNY1d INFWAOTAIA ‘¢

ONIWIL/SAOHL3W INFWIAOW °C

3-98

SNVId SJII1SI907 INJWAONdIC °T

*S401Jvd NOISIJAA

JONVLSISSY INIWAQT3

e o




e e

3-99

. SINALIND
AYOLSIH zo~h<¢=wm%“ww S1INSTY NOILYII4193dS V1Va HI3L
NILSAS Lo L1any W3LSAS 031vadN Q3SIATY

-

T

WS/QSY/0T  :SNOILVZINVDYO

Y1
HI3IL Q3ISIATY 40 AJvndIaY INIWY313d
SNOISIAZY

vivad HO3L ¥0d4 Q33N INIWY¥3L3A
SNOILYII4103dS

0L SIONVHI 40 AJvnD3AV INIWYILIC
gMILH04IY SALVLS

1o~h<¢=wmuzou 40 AJvnb3av 3INIwy3IL3a
SINIWIYIND3IY

JONVHD NOILVII4ID3dS INIWY3L3Q
SIONVHD NOILYYNIIINOD

40 ALITIGY1d320V INIWYN3LIQ

TOYLINOD NOILWYNIIANOD

$SNOISIO3C

f"unuuuunnnnnnuuununuuuuuu“nunuunu“uununnuu

T q ;uw i

|
SNLVLS SNOLLYI41Q0MW SNOILYJI4IJ3dS S1¥043Y
NOILVHNIIINOD WILSAS WILSAS SANNd AINIIDI430
QINNVIA/ INFYEND ANIT3Svd




3-100

SINIWIUINOIY Y1vQ IATHIYY
SOUVANYLS Y1va HI3L

041802 NOILYHNOIINGD ¥0d SIIDIT0d
SOOHLIW ONDXOYYL SNLYLS NOILYYN9I:NOD
140ddNS ONISSII0Yd YL¥A IILwdoLnY
 SIINVHD NOILYI14123dS

'9
'S
'h
"¢
KA
‘T

*SY401Jv4 NOISIJAM

TJ041INOD NOILVdN9INOD




-1

3-101

S1Nd1no

SAoW ¥0d
SaNnd

INIWIYWINDIY

AYOINIANI WOY4

SIONVHI
TVAOK3Y Y04
NOILWANIIINOD JAILOIYIA

Viva HJ3L
Q3SIAY

SLNIWIYINDIY
A9070NHI3L

1D
L

T )

|

YW/WI/0T/WS

.

*SNOILYZINVOYO

ﬁ&

SNOILJV

INIWIUNI0Ud AIWINDIY 3NIWYIL3IQ
SINIWIYINDIY ONIANNS INIWYILIA
3NAIHIS NOILVIIJIGOW 3INIWY3LIQ
S3ONVHI 3NA3IHIS

0IlvJI4I00W 01 SNOILNT0S 3INIWY3LIA
SNOILVIIJIQOW ALIQOWWOD 3INIWYILIG
SN1V1S NOILVOIJIO0W 3NIWY3IL13IQ
SIN3IWIYINDIY Viva HIIL INIWYILIQ
SIXI4 INIWY3ILIQ

SISNYI JANTIV4Y INIWYILIA

S3UNTIV4 WILINILOd INIWY3L3C

*SNOISIJ3Q

—

INIWIYYNVW NOILYOIAIAOW W3LSAS

L

— ] [

.
~ NSO OONO

—

T T1

1

SaNN4

A907T0NHI3L

MaN

JONVNILNIVW

viva
SNVd
NOISSIW

vivad
NOILYZINIIN

viva

SNOILYJI41J3dS
AL1Q0WWOD
/WALSAS

—

vlva
Jynivd

LHIId
40 Al3dvsS

SISATVNY

NOS o

SINIWIYINDIY
INIWAOTd3d S
WIJI3dS

dIn

SNLV1S
NOILVNSIINGD




et g = e g — s et ©

e e —— s et ) e A——— b e . et

3-102

NOLLYIIJ100W SWHOJH3d OHM
ALITIEVIIVAY ONN4

ALTYOTY¥d (OW

NOTLYZINYIAON WALSAS/SNOILITMY0D AINIIDIHIA
SINDINHIIL NOTLYII4Ia0M

SINDINHIIL ONYNILNIVW

TINCIHIS NOILYII10M

[IWY0¥3d F9Y SNOTLYDISTGOW THIHM
ALITIEYdY) TUNOILYY3dO IAOHdWI/MIN

- N M T 1N W N 0 o

*SY01Jv4 NOISIDJAM

INFWIOYNYW NOILYIIJAIAOW WILSAS




i o e p— e s i

3-103

Sindino

SINIWIYINDIY
9NIONN4

3TNQ3HIS
ONILLD

SALYLS
1Ty

SINIWIYINDIY
130ddNnS A1ddns

SIN3W3YInD3IY

ini

T

I

=

WI/IKS/07 SNOILVYZINVYIYO

(¥OLIVHLNOI/IINVDYO)
A93LVYLS NOTLISINDOV INIWY3LIQ °Z

SINIWIYINO3Y ONIGNNS INIWY3LIA 9
Q34Ind3Y SY IINAIHIS

ONILLIN OL SNOILYOIJIGOW 3NIWY3LIQ °

ITNA3IHIS ONILLIX d0T3A30 °

g
" SNLYLS LIX IMIWY3LIQ b
€
2

IN3Wd0T3A3Q 1IN 40 NOILYNIGYO00D -
SINIWIYINDIY LIM d0TIA3C L

[

*SNOISID3C

INIWIOYNYW 1IN QOW

ONILNNOJIY
SNLYLS
NOILVYN9IINOD

T0W SaNnd

S1NdNI




3-104

SINFWIYINOIY UNOH-NYW ‘h
JINAIHIS ONILLIN ‘¢
NOTLYTTVISNI LIX ¥0d T3AIT IINWNIINIW *C

NOILYYN9IANGD WILSAS ‘T

*SY013v4 NOISIJIAC

INIWIOYNYW LI QOW




[,

S1ndino

SINIWIYINDIY SINIW3YINDIY SINIWIAINDIY
NOILYKY1I3Y 324N0S3y J9Y40.1S/WS0dS1a
WI/401/WS  :SNOILVZINY9YO

3-105

$33dS NOTLYMNDIINOD INISIUd
1330 0L G3YINDIY SGOW INIWYILIQ °
AYOLNIANI
40 SNLYLS NOILVMNOIANGD INIWY3LIQ '
SINIWIYINDIY 3JYNOSIY 3INIWYILIA
LIS T¥SOdSIO ONIWWOJIY °

W3L1SAS NOdY3IM 373344 01 301330

GINOHS SIITddNS IIASYW N3IHM 301030 °
S0dS10/39vVd04S 404 °0°L d0713A3d
1SIT 3AVS d0T3A30

gﬂﬂ

SNOILJIV TvSOdSIA QNV 39VH0LS
W3ALSAS NOdY3M

SW3LT

aisn 39

—aNm < DO~ [}

*SNOISIO30

WYY90¥d
W3LSAS

SINIWIYIND3IY
140ddns

Azhv_
NOILVW4OINI
IAVS WLl

SLNdNI



3-106

W3LSAS NOdY3IM 40 ALITIGVLIINYYW

SNOTLIIYISHY Vvd3

SNOILWIO0T 40 ALITIEVIIVAY

JINAIHIS 1N0-3SYHd WILSAS

h

‘g

X

'

*SY01Jv3 NOISIJ3C

SNOILIV T¥SOdSIQ ANV 39VY0LS W3LSAS NOJVIM

.-,




e e

3-107

pRecnE

Sindino

S1NSH
SINIWIYINDIY NOILYGITVA

ONIONNd /NOTLYO14TY3A

JYYMLI0S
a3sIANY

307/WS  SSNOILVZINYDYO

I SIMWIEINOIY ORTOANI INTWYI13d
JYYMLI0S

G3141Q0W 40 SS3INLIIWYH0I INIWY3L3A
S3UNA3204d NOILVAITWA/NOILYIIATYIA
JYYML40S 30 AJVNDIAV INIWYILIQ
SS3INIAILIIAAT

JUNSSY 01 SAOH1IW 3NIWY3L3d

140ddNnS YOLIVYINOD

40 SSIN3AILI3443 INIWHILIA

140ddns

d40LIVYINGD ¥04 @33N INIWY3IL3IA
ALITI8YIINddV NOILVM93LINI 3INIW¥3IL3Q
SIINVHI FWYMLI0S QIWINDIY INIWYILIQ
JUVALI0S 40 SLIVAWI INIWY3ILIO

1404dNS 34VML40S Q30039W3

L

6

L] »
~NME WD O M~ ®

) , T

SNOILYJ13103dS SaNn4 S3ONVHI 3W318904d
WILSAS yisn

W31SAS

SNOI.1dO
TYIINHIIL

S1NdNI




3-108

140ddNS YOLIVYINDD

SUNAII0Ud NOILYAITYA/NOILYIILIYIA
JOVNONYT J4VM1I40S

SWILSAS JHVMQUYH

(ALTYYINGOW “°9°3) N9ISIA JYYML40S

'T

:SY019¥4 NOISIDIA

1404dNS HYML40S (3033




3-109

Sindino

Sannd

SINIWIAINDIY
324n0s3y

SNLV1S

Wad

SINIWIYINDIY
LOVYLNOD

NOISIAY
3INa3HIS
Wad

IWMAIvd

AYOM
Wad

4 ¥

—

ﬁ

|

07/WS/9¥uW  :SNOILYZINVOYO

AYVYSS3J3N SV IINAIHIS Wad

MOT704 0L SNOILIIWY0I INIWYIL3Q

SNLVLS Wad 3INIWY313a
SLIIVYINOD YILSINIKQY
FITAYIASYILNI “YOLIVHLNOD

*JINVOYO--00HLI3W Wad 3INIWYILIQ
SINIWIYINDIY IYNOSIY INIWYILIG

3INAIHIS Wad 3INIWY3130

JIVAIVd HYOM WGd

q4 SINIWIYINDIY Wad INIWYIL3Q
*SNOISIJ3a

. .
o

.
N M <«

!

qy0J3y

1

ﬁ*’

Vsl

$324N0S3

SINIWIYINDIY

vd3

S3NOSIY
JINYNILNIVH

IV

—

SINIWIWINDNY
AINIINILINOD

viva
JINYNIINIVH

1

SNOILVILO093N
WOJ YW

S1NdNI

SINIWYINDIY
JONVNIINIVW
@371na3HIS

e e ——

NOLLVZITILN
W31SAS

S1N0d3Y
a4




N e

e e e e e e e = i s i A it = iy o+ e

ATTACHMENT 3-3
ouTPUT

——— m— —

R n R
ARG




ATING qI¥INOIY SV ATHINOW aaydInday sv aadIindId sy i
SUNOH WILI ml
m>Hawmw%wwx. zowwwmwuﬂmwmwm NOILYINdWOD 3 NOILVOIJILNIANI
AIANTWWOO T AYHHAS SINAWIAIINOIY JOd W3ILI Ld0ddns SISKXTYNY
SHOLOVd JONVHO AYOLDOVASILYSNN aNaiL
Alrva azyIndayd sy aayInday sv
W3Td0¥d
JVITINO3d dSVH Ol *JAY ONIAOW
NOILOV JAILOIYIOD _ S¥NOH SHLNOW 2T1-9
AIGNIWWOD TN f\ INIQIDNI —SANIJL
Z 7
2
H WITqOeId IRIINODJ 9SBgE O] UOT}OY TETPpawWsy aUuTWILadg 6
aseg V¥V O] JIRITNOad SI ua1doad FI auTwiaiag g A1ddns MMOWUMMMM .MM
Omuﬁsvmm UOTIDY TeTpauay 2UTwWwaIalag L dd0D IINN MHOM 1
Sxeg IV waTqoad Hutrsne) (S)WSII suUTWISISQ °9 135V ANV MMM
abejroys saoadwr ol siojoed 9bueyd BUTWISIBT G L~1 SWALI ¥0d €1
sjuauaxInbay sjaed up 3dedwr sutwaailad mwmu ”M
suaTqoad 3xoddng DBursne) walI sUTWIIDT € ZOUhdz. ‘e
sn3eys Arojusaul wa3lsiks aurtwislsg g X9 €1-6 WALI ¥4O0d °Z1
spusax J0ddne auTWIDID . (TYALOY) SUNOH ONIXTI °TIT1
PUSIL 3 s i 3°d ! ALV JIIJNOS - 01
mf JILVY NOILVZITILN “6
dqoo Isnvd g
T N WOWd L
g4591d €00 WOWN 9
aorydad 8OWd °S
J4401ND 40 SHNOH viva OWd Vv
8y Ho A1IVd ONILdOdTN vING Sond "¢
F AONANOIUL dvdIN SUNSIAVY SOWN - "Z
LNdANI gOWN 1
SLNIWITI LNANI

e ¢ Tt




3-111

L1tRQ
:Xouanbaaj
anduzr

suoT3oe artedsax Telpswal
suwatqoad itedsa pajefosT
wa3T JIO0J uoIjoe TRIpPaAWSI

310ddns wa3T ut S3ITOTIaP

sautwIaiag 'y
autwislad °¢
auTwIa®3ladg 2

sutwIalag T

pusumo) °€

K1ddng 3o @oanog ¢

NSN 1
SINIWITI LNdNI
dvioIn

-

poitnbay sv K1TRQ A1teq paainbay sy
uoT3IOY spuall pue
s1sAteuy SAT3ID91I0D 330doy we3l sTsA1euy
puaiy pPapuUsUWODdY Te2T3TID 3TOT138qQ
- 4 ——————d |
X

s310 Aq pe3oafoag (2)

£ A
g991d nI
Yaiva
DNIINO4ATY NOILVWNOJANI
d¥OIN WAL

s130 X4 3Ised (1)

£q peonpoad @
sywbay poajeriobaN °p
sawbay pajindwo) O
ateday joeajuod °q
ateday otuebio ‘e

Jsd pue
OT4¥ Te3oly 103
sjwbay jassvy 1

SINIWITI LAANI
NOLLVWIOJANI WILI




3-112

vmmhamw ] P

ISR EC

paainbay sy

uoL3edtjLudp]
pue sisAjeuy
wa | qo4d
s213s1607

SISATVYNY ON3¥L

1

‘wa qo4d
$21351607 03 UOLIIR 3ALFI34U0D BuLWMBIBQ

‘WAqo4g $I135L60T Jo asned autuualag

‘w31 qoad s91351607
st buljea Au0j3oejsijesun ji duluialsg

juawdLnbl *S|LLYS *(duuosSadq ¢°b'a
‘1-9 Mo|3q buijey-) 40 IsSned Buiw4aIaQ

31Un AQ uodeaM JO bupjey-) 3yi suluwualaq

WOJCYH

viva
dIYLINN

.

——]




paaxtnbax se :sindino jo baag -

e e —— e v =

I

NOILVH¥ITIOOV .
yIvdzy
ANIWWOD AN
SISKTVYNY
Lonaoyd FATLOTIHOD, SISATUNY LSYOod¥0d WILSAS
QIANIWWOOIY QIANIWWOO TY aNFAL TIIM 13D NOdYaM
a1edsy 830397900V O] auTwIayag °g
o™
m warqoxd si 3xoddng xTedsy 3II autwiszag -
™ UOTIOV TeTIpawsy Jutwisizag -9
JUSWAAOIdUI 3IONPOId I0J PIIN SUTWISIIG °G
abejzoys we3l 30 osne) autwiazeg “p
woTqold Hursne) walzl auTwWISIAg ¢
UOTSSTW SM 3I99W O] £I19A0D9y 3ISED9I04 SuTwIslsq 7
UOTSSTW SM U0 ®be3zaoys 3o 3oedwy sutwrsizsq -I
1504 IT 0507 ov0a II 0507
: JIAWON
WILSAS ANV ADOVINOHS NOILISINOIY ANV asvs
WILSASENS Ad LNIWAINOA NSN A8 IOVINOHS ANV NSN Ad
ddW ANV Jd91IW Lioddns SST1d/%SUM WALI TVOILIND




pa4inbay sy

pasinbay sy

EYWREDES
WGd
papuawod3y

jos480)
uoLjeandy juo)
wajsAs

T

.

x— 1

paaLnbay sy paJaLnbay sy paainbay sy pa4Lnbay sy pa4Lnbay sy
abuey) uoL3oy S1SA| euy
aLhpayds S1SAjeuy 3A1323440) 3oeduw] SuoL31sLnbay
papuLOIY puaday papuaLLI0IY wa3sAg Way] ysny
y, —
2
—
h ‘sSauLpeas
UOLSSLW U0 3DRduL 3SEA| YL BALYIDS43 JSouw
SL 3By} I NPayds 30dap JJBUDALE BULLLAIS] ‘8
. *(@duetdwo) QLIL)
{04302 UOLFRANDLJUOD DDURUIJULEW JULWAILSQ L
*(sanoyuew) Bo| }oeq py314/30dag auumalag 9
‘G0l 40 SNIE3}S BULWMIISQ °G
*s3b6e340yS 03 uOLIoe (BLpawdJ Buiidled ‘P
‘W33 SAS
6£09 uodeap 404 A3iiiqejuoddns uoLSSLW dULWMIIAQ °¢
LSOH *uoLINQLUISLPOL d1qLSSod auiliualag ‘¢
L4500 ‘0L4BUDIS
umwmm dyM UO paseq sjuawldALnbaL Ajddng duwwadled "y
€409 M
605 T . T .
» 6,09 ov00
| ALTI8YL40ddNS 1140 Oru e
J04NI viva aNYH NO NIV e
([o]] aoW SST8/ASUM

e wmmm, et Se——m—




U g

e e e et = e e

LWEY] A4 A143D ALa3d
s3oedu i juaunl tuwo)
S}uswauinbay si1SA|euy butpuny i spuny
Skd puaJd) 3101330 L papusurio 9y
A . ¢r
2]
4
&
*S9LIUBLILSLD
f313uenb 40} SpIau Sl4 AuULwANLBQ G
*SpudJa} jJo0dans 3utwuadlaqg 'y
*310149p Dutpuny ;O 3oeduil Buiwidlag g
*340ddns bulpuny ul S3LOL49p dBULWAILQ 2 )
. *spuny jo
JUBWIY LLAIOD BAL]IDS49 JSOW BULWMIIdT | Azumcvwwmm
00S1
00c1L
ooLt
\A, ‘62 apo)

<T%)

i)
IV A8

W3ILSAS NOdV3M Ad
NOILVIIJNILVILS W3LI
AYVANOJIS ‘TVAINID

NOdY3M
40 SALYLS
SONNJ

weubouqd 3abpng ¢
S, LV ¢
BLLsSSIW A "¢
uodeay Ag °(
:S3udWR)ad Indu]
spunj




e e o A i i £ b+ it =

ATTACHMENT 3-4

JUSTIFICATION FOR A
WEAPON SYSTEM STATUS BY
BASE/WEAPON SYSTEM MANAGEMENT
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RSC-LOG-LOA-D81-002, Justification for a Weapon System Manage-
ment System

Lom¢
XRB
IN TURN

1. Attached is the Required Statement Capability (RSC) for the
first start project of the Weapon System Management Perspective/
Logistics Management System. This RSC expresses the need for
the system manager to have data from the operating bases to
support his weapon systenm.

2. The project officer is Lt Col H. Williams, LOARE, 77033 or
Deborah Malewich, LOARE, 77991.

CHARL:S E. UPHAM .
Ceput,; Cirecior, Aerospace Systerm
LS/ pislics Oparotions

RSC-LOG-LOA-D81-002
Cy to: XRB
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RSC-LOG-LOA-D81-002

JUSTIFICATION FOR A
WEAPON SYSTEM STATUS BY BASE/WEAPON
SYSTEM MANAGEMENT

PROJECT OFFICER: Lt Col Harold Williams
AFLC/LOAR, 77033
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1. PURPOSE: Request approval for an automated data system to
support the requirements for the first segment of the AFLC
Weapon System Management Perspective. This perspective is
needed immediately to support and improve the logistics readi-
ness of weapon systems.

2. OBJECTIVE: The weapon system management system must pro-
vide immediate access to logistics information by base in order
that weapon systems are maintained consistent with their war-
time mission.

3. REQUIREMENTS:

a. Once a weapon system is in the operational environment,
the system manager must manage initial and follow-on support of

" the system to meet defined performances, schedules, and cost

objectives. This requires system managers have daily access to
mission capability informqtion at operational bases. This
information must include the C-rating, maintenance actions,
planned flying hour programs, etc.

b. The system manager must have the capability to rapidly
process data to assure that direct and prompt actions are taken
to prevent or correct deficiencies as they are discovered. He
must have the visibility of peculiar base problems as well as
fleet trends in order to assist operational commanders in the
resolution of specific unit problems.

4. FUNCTIONS: The system manager is the AFLC focal point for
all Togistics management information relative to his assigned
weapon system. This requires the monitoring, preparation, and
submission of all status analysis and reports concerning Not
Mission Capable (NMC) and Partial Mission Capable (PMC) condi-
tions for assigned systems. The System Manager must know the
current status of all assigned weapons to assure that adequate
logistics support is available for maintaining each operational
weapon' in the highest possible state of war readiness.

S. CURRENT METHODS: The system manager (SM) is primarily
dependent on batch data systems designed primarily for com-
ogity item management, not for weapon system management.
Therefore, the SM must either manually aggregate information
from these fragmented data systems or obtain the information by
other means (i.e., telephone). The current method of support-
ing the function of knowing and improving the logistics status
by base is virtually impossible using these manual techniques.

6. DEFICIBNCIES: The present batch and fragmented data sys-
tems do not provide the SM with the capability to know status
of systems by base or to immediately take action to

ir S | RS €k ol B R R
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improve the logistics readiness of the weapon. The SMs are
dependent upon information that is 60-90 days or more old and
in many cases, no longer valid. The data needed is available
to make appropriate SM decisions, but must be obtained from the
sou;cg of the data instead of current batch systems or manual
methods.

7. ALTERNATIVES: Four alternatives were considered in satisfy-
ing the objectives.

a. Alternative 1. Continue the current methods which.are
considered unsatisfactory and unacceptable since no objective
or deficiencies can be satisfied.

b. Alternative 2. Develop a totally new dedicated data
system to satisfy the objectives. This alternative would

. require a major redesign for processing source data with secure

communications line and new ADP equipment. The proposed system
would provide a data base management technique by weapon system
with interactive terminals and graphics capabilities. This
alternative will satisfy the objective and deficiencies.

c. Alternative 3. This alternative provides for enhancing
segments of existing systems currently applicable to a single
weapon system and expanding to sll weapon systems, multiple
addressing source data using existing communications lines and
development of unigue applications programs for weapon systems.
This proposal would make available existing source data as it
occurs instead of 60-90 days via current batch commodity sys-
tems. The system would provide data base nanaselent capability
by weapon system with interactive terminals and graphics cafa-
bility. Initial site development by selected weapon systea(s)
would be accomplished on dedicated hardware prior to full oper-
ational implementation. to obtain early benefits for SM. This
aslternative will satisfy the objectives and deficiencies.

d. Alternative 4. This alternative is basically the same
as alternative 3 except the prototyping would be accomplished
in the Sacramento SM information laboratory. The laboratory
hardware would be used in order to quantify the hardware capa-
bility required, development costs, benefits, and methodology
with the least risk and cost involved. This alternative will
satisfy the objectives and deficiencies.

8. ALTERNATIVE COMPARISON: Each alternative was subjected to
e comparative judgment analysis ranking, for immediate or early
payback, early implementation, low risk, least cost, and use of
existing data. Alternative four was selected as the preferred
alternative based on the analysis ranking shown in atch 1.
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a. Immediate or Early Payback. This was defined as early
benefits gained by the SM and MAJCOM or base by improving the
operational readiness of the weapon system to a wartime status.
Payback defined here has no association in dollar cost for
equipment or development costs, since wartime recadiness can't
be quantified. Having the weapon system at wartime operational
status was judged as a benefit or payback.

b. Early Implementation. This was defined as the method
to begin gaining benefits as soon as possible. Factors con-
sidered were prototyping and implementing the total require-
ments in increments by selected weapon system (manageable
numbers in inventory and locations).

c. Low Risk. This was defined as the implementing method

~ of satisfying the requirements with the least risk to the

individual bases, the SM, and the operational mission of the
weapon.

d. Least Cost. This was defined as the implementing"
method which would require the least cost in developmeng
resources, hardware/software, and communication.

e. Use of Existing Data. This factor was defined as using
existing data where possible instead of defining new data to be
created or collected to satisfy the requirements.




FACTORS

Immediate or Early Payback
Early Implementatipn

Low Risk

Least Cost.

Use of Existing Data

_No value

+
]

Positive value

Negative value

+
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ALT ALT 2 ALT 3 ALT 4
0 - + ++
0 - + .
0 - ++ ++
0 - + .
+ - ++ ++

Significant positive value
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Plans and Lessons Learned
for RCC Evaluation Activities
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REPORT
on

LESSONS LEARNED FROM
THE READINESS CONTROL CENTER (RCC)
EVALUATION APPROACH

to

DIRECTORATE OF LOGISTICS MANAGEMENT
SYSTEM REQUIREMENTS (XRB)
DCS/PLANS AND PROGRAMS
AIR FORCE LOGISTICS COMMAND
WRIGHT-PATTERSON AFB, OHIO 45433

(Contract No. F-33600-80-C-0414)
February 26, 1981
by
K. V. Miller

BATTELLE
Columbus Laboratories

INTRODUCTION

BG Leo Marquez requested in mid-1980 that Battelle review several
software packages generated by the Ogden Air Logistics Center's (ALC) Readiness
Control Center (RCC) to determine if any or all of them were transferable to
System Managers (SMs) in the other ALCs. An initial review by Battelle staff
members resulted in the identification of three potentially transferable
packages. It was decided that a review of the selected software packages by
ALC representatives would be the best technique for evaluating the packages

for transfer, considering those representatives' awareness of the ALC

environment.

Battelle, with assistance from LOACF and XRB, arranged a meeting of
ALC System Managers at Ogden AFB on January 13-15, 1981, to evaluate the

selected RCC software packages in terms of utility to the SM and to determine

the requirements for, and the availability of, appropriate hardware at the
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various ALCs. The overall results of the meeting were reported to XRB in !
early February 1981.* |
The purpose of this report is to identify needed improvements in
the process used to evaluate the Readiness Control Center (RCC) management
systems and the transfer criteria. The primary issues are: (1) The adequacy of
the methodology used to address the problem and (2) The validity of the process
outcome. This report will address (1) the role of the ALC representatives,

(2) the appropriateness of the meeting format, (3) the achievement of the

process objectives, and (4) conclusions and recommendations.

THE ROLE OF THE ALC REPRESENTATIVES

The original purpose in inviting representatives from the ALCs was
to have them evaluate the utility of the packages in view of their experience
in the SM area. Some attendees were requested by name, but the letter of
invitation stressed the ALCs' role in choosing participants.

In addition to the evaluation of the software package for utility
to the SM, documentation of the programs and the availability of the similar
hardware in the ALCs were considered to be important factors in assessing
transferability. BCL provided an independent analyst to assess the stage of
development of the packages. Participants from LM were included in the
original meeting plans to supply information regarding hardware availability
in the field. As it turned out, LM representatives did not attend, but -
several of the ALCs sent system analysts. Their attendance should be requested
at any future meetings of this type, as they supplied very useful information
concerning both hardware and support personnel availability.

The representatives from the ALCs provided very useful input to the
decision process. They did not represent a true cross-section of SM experience,
however, and they were not all familiar with all of the management areas being

discussed. More detailed descriptions of the systems to be examined might

* Readiness Control Center Capability Transfer Evaluation,
Contract No. F-33600-80-C-0414, February 2, 1981, to Directorate of
Logistics Management System Requirements (XRB), DCS/Plans and Programs. r
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have permitted the selection of individuals more familiar with the specific
areas. It would still be difficult to determine the selected systems which
would be equally beneficial to SMs of weapon systems in development as

opposed to operational systems. The inability to measure adequately ALC
requirements, both in terms of weapon system information needs and ALC hardware

capability, made definite recommendations difficult.

MEETING FORMAT

The meeting was designed to familiarize the ALC representatives with
the software packages so that requirements associated with transfer could be
identified from both an operational viewpoint and a technical or automated data
processing (ADP) perspective. The sessions flowed smoothly and the participation
was good. The representatives from the ALCs appeared to be satisfied with
their efforts. They seemed to have acquired a basic understanding of what the
systems could do for them. They could not evaluate as fully the commitment

of resources required to support the systems.

SUCCESS IN ATTAINING THE MEETING OBJECTIVE

The purpose of the Readiness Control Center (RCC) evaluation was to
determine whether or not automated management systems under development by the
RCC could be transferred immediately to the other Air Logistics Centers (ALCs)
to improve the management capabilities of their System Managers.

Table 1 lists the systems considered by the RCC to be operational
and in production staCus*, and the ALC organizations using them.

' Conversations with representatives from the RCC and a preliminary
visit to Ogden by Battelle representatives led to the selection of three
systems for detailed éonsideratian. The selection was based on the presumed
applicability of the systems to most System Managers and the apparent
stage of development. To be considered, a system had to be designed to deal

* ARCC ADP System Status as of 14 January 1981, p 1.
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TABLE 1. ARCC (AIRCRAFT READINESS CONTROL CENTER) SYSTEMS

Systems Organizations
F-16 Aircraft Readiness MMA
CDS Management Query System ACD
Contractor Support Equipment MMS
Defective Counting Accel-Meter MMS
F~4/F-16 Significant Events MMA /MMS
B/0 Fill Rate Computation MMM
FMS T.0. Tracking MMS
4052 General Purpose Graphics ACD
Commander's Information Management System MMM
ARCC Inventory Control System ACD
Rand Dynametrics Model (CSCMS) MMM
D165 MICAP MMA/MMS
F-4 Modification Tracking MMS
Milestone Charts ACD
Programmed versus Actual Flying Hours MMA
Peace Pharaoh LRU Equipment MMS
Report of Item Discrepancies MMA
Sortie Utilization Graphics MMA
TCTO 1F-4-1239 Tracking MMS
Wartime Data Base MMM
F-4 Wing Tracking MMS
ARCC F-~16 SPO Network MMA

with a management area common to all or most SMs, as opposed to one peculiar
to a particular system. The system was to be already substantially programmed
rather than in the conceptual stage. The systems selected were: Rand
Dynametrics model (CSCMS), F-4 Mod Tracking, and D165 MICAP.

After this preliminary selection, the meeting with representatives
from the ALCs was structured to obtain their evaluation of the selected systems.
A structured information-gathering approach was developed to acquaint the ALC
represen-atives with the selected systems and then to support a decision as
to their transferability.

In retrospect, the use of the structured information-gathering
approach by Battelle before the meeting would have had two benefits. The
f4rst would have been a better preliminary assessment of the current opera-

tional status of all the systems, and might have led to the selection of
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different systems for in-depth review by the ALC representatives. The second
advantage would have been that the results of this information-gathering
exercise could have been presented to the ALCs to help in the selection of
knowledgeable representatives to determine the operational utility of systems.
Managers very familiar with the selected areas could have been chosen for
attendance. The technical information would have highlighted programming
difficulties and perhaps eliminated the consideration of systems not fully
ready for transfer. A technique for comparing with other potential SM
requirements would have been used at the meeting.

A major problem in achieving the objective of the evaluation was the
inability to scope the trade-offs that would be made in assigning resources
to the transfer activity. The evaluation as it was designed could only compare
selected systems against each other. It did not address the possibility that
the same resources might be better used to develop a management capability
other than those presented for consideration. In order to address this issue,
a broad menu of desired capabilities should have been available to measure
the benefits to be obtained from these systems as compared to others. The
difficulty that existed then, and would still exist if the project were begun
again today, is that no such broad perspective currently exists. The long-range
planning effort directed toward the Weapon System Management perspective should
develop such a view, but the completion of this effort is still several months
away.

Again, in the area of resource commitments, not only competition for
resources but potential synergism from capitalizing on joint use of resources
such as hardware was not addressed. Compatible systems, even from outside the SM
function, need to be considered in scoping advisability of hardware acquisition
to support the selected systems, since few systems are of sufficient magnitude
to justify a hardware purchase on their own merit.

The chief difficulty, therefore, is in developing a definitive
measure of benefit which could be compared to cost to justify the commitment

of resources to such a transfer.

A S
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CONCLUSIONS/RECOMMENDATIONS

The meeting did not result in a clear cut imperative to transfer
certain systems. It did indicate a need for the systems considered, highlight
the difficulties associated with transfer of developed software, and raise
some questions which must be answered before such a transfer decision should
be made.

The use of the evaluation technique that was applied, in concert
with a method for developing a relatively complete list of SM requirements,
would aid the evaluation of management capability software packages for transfer.

The principal ingredient still missing is a definitive measure of the
tangible benefit to be accrued from the improvement of the SM's management
capability. The expenditure of funds for hardware, software, or systems
analysts to increase SM capability is difficult, if not impossible, to justify

on a cost/benefit basis when profit is not a reasonable measure of merit.







